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A METHOD FOR MEASURING THE LUMEN OF THE 
ESOPHAGUS? 


By P. 


HE examination of the esophagus is 
usually conducted in one of three 
ways: first, by the introduction of 


' sounds of varying sizes; second, by the pa- 


tient swallowing insoluble bismuth or insol- 


| uble barium salts suspended in thin or thick 
© fluid while X-ray examinations are being 
» conducted, and third, by the esophagoscope. 


The examination by flexible bougies, 


| while a very useful procedure, is still open 


to many objections. The information 


; which it affords is usually quite meager, 
| often not giving any more information than 
4 can be obtained from a careful history of 
the case. The bougie is, further, objection- 


able, because it may produce a false passage 
or lead to a rupture in the esophageal wall, 
which, in turn, usually ends in a fatal medi- 
astinitis. It is, furthermore, a procedure 
which is oftentimes attended with consid- 
erable gagging on the part of the patient and 
frequently accompanied by discomfiture 
both at the time of the passage of the bougie 
and subsequent to its removal. Perhaps the 
chief objections to its use may be summar- 
ized in the fact that the information which 
the passage of the bougie affords is incom- 
plete and indecisive. 

The esophagoscope is the method of ex- 
amination which usually gives the most in- 


1Read_before the Radiological Society of North America 
at o Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
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formation, inasmuch as inspection of the 
esophageal wall can be satisfactorily made, 
and, if necessary, pieces of tissue can be re- 
moved for microscopic examination. Its 
use, however, is attended with occcasional 
risks due to the wounding of the esopha- 
geal mucous membrane by a rigid tube, es- 
pecially in non-co-operative patients. While 
local anesthesia can be employed usually, 
there are patients whose attitude is so ap- 
prehensive that a general anesthetic is nec- 
essary. The information which the esopha- 
goscope affords, however, amply warrants 
the employment of a general anesthetic in 
cases in which the examination cannot be 
made without it. Occasionally cases are 
found with cervical arthritis in which the 
passage of the rigid tube is either extremely 
painful, or impossible. 

The X-ray examination of the esophagus 
is one which is attended with the least dis- 
comfort to the patient and one which, fur- 
thermore, usually gives a_ considerable 
amount of information.  Strictures of 
chemical or traumatic origin, diverticula, 
deviations, and intrusions of the esophagus 
due to neoplasms are usually capable of 
easy diagnosis by this method. It is only 
occasionally that the esophagus is visualized 
without filling it with an opaque substance. 
Sometimes in marked displacements of the 
esophagus due to mediastinal enlargements, 
the right wall of the esophagus is visualized, 
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but the information thus gained is not of 
much clinical importance. 

Various substances have been used for 
X-ray visualization of the esophagus. These 
usually ‘contain the insoluble salts of bis- 
muth or the insoluble salts of barium sus- 
pended in either thin fluids or mucilagenous 
emulsions. The usual procedures are quite 
sufficient for the demonstration of the pa- 
thology so very evident in advanced cases. 
However, instructing the patient to swallow 
a thick mixture does not allow one to dem- 
onstrate the early changes in the esophagus, 
as the bolus does not completely fill the lu- 
men. It is evident that the earlier the diag- 
nosis of esophageal changes can be made, 
the brighter are the prospects for therapeu- 
tic help. 

The writer, therefore, has been experi- 
menting with a method which permits of the 
demonstration of slight changes in the lu- 
men of the esophagus in a manner which 
is accompanied with a minimum of discom- 
fort to the patient. The procedure, in brief, 
is the use of bougies of soft gelatin in 
which barium sulphate has been incorpo- 
rated. The patient is allowed to swallow 
these, while their passage through the esoph- 
agus is watched with the fluoroscope and 
important points in detail are recorded on a 
radiographic film. 

The preparation of these bougies is as fol- 
lows: Twelve sheets of ordinary cooking 
gelatin are allowed to soak in cold water for 
an hour—until the gelatin sheets no longer 
absorb further moisture. The gelatin is 
then liquefied over a water bath and two ta- 
blespoons of barium sulphate are added to 
and thoroughly incorporated in the warm 
fluid gelatin. The resulting mixture is then 
poured into a cup and allowed to become 
solid. The solidification occurs more 
quickly if the cup is placed in a refrigerator. 
After the mixture has jelled, the contents 
of the cup are placed upon a clean glass 
plate. Ordinary brass cork borers such as 
used in the chemical laboratory are then 
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used to cut out plugs of different sizes, 
These are trimmed with a knife so that one 
end is somewhat pointed, and the length 
of the plug can be made about 1% inches, 
By knowing the lumen of the cork borers 
the diameter of these gelatin plugs can be 
very accurately known. Those employed 
run from one-quarter to three-quarters of 
an inch in diameter. 

After these gelatin plugs are thoroughly 
cooled the patient is asked to swallow them, 
beginning with the smaller sizes, until the 
larger size is seen to pass into the stomach, 
or until an obstruction is met. Allowing 
the patient to take a swallow of cold water 
before the introduction of a gelatin plug 
results in its passing down the esophagus 
more easily. 

The advantage of these gelatin plugs over 
the barium-filled hard capsules is that if an 
obstruction is met, the patient can swallow a 
little warm water which will liquefy the 
gelatin and allow it to pass down. The 
writer has found that when the hard gela- 
tin capsule filled with barium meets an ob- 
struction, it is often dislodged with diff- 
culty, and before it is dislodged the patient 
suffers considerable discomfort. By the use 
of the gelatin plugs we have been able to 
detect early changes in the lumen which 
were not evident when the esophagus was 
observed during the swallowing of the usual 
barium-acacia mixture. 

If one wishes to study the lumen of the 
esophagus at a particular point, the follow- 
ing procedure can be employed. <A 24-inch 
length of stout thread is passed through the 
bougie from end to end by means of a darn- 
ing needle. On the lower end of the bougie 
a piece of waxed paper is placed; the thread 
is passed through this and a knot is tied 
close to the wax paper, the piece of waxed 
paper preventing the knot of the thread 
from being pulled through the bougie. The 
patient is then allowed to swallow one of 
these bougies attached to the thread, and by 
slight tension upon the thread the bougie 
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can be stopped at any point in the esophagus 
or can be raised and then allowed to go on 
down due to the natural peristaltic action. 
In this way the lumen of the esophagus at 
any particular point can be accurately meas- 
ured. If an obstruction is met and it is de- 
sired to study the esophagus above this con- 
striction, the patient can swallow part of a 
glassful of thin barium mixture. The gela- 
tin bougie at the point of constriction will 
close the lumen so that the esophagus bal- 
loons out above the point at which a further 
barium suspension is introduced. 

When the writer first started to experi- 
ment with these methods, he found that it 
was necessary to make up the gelatin plugs 
fresh for each esophageal examination. 
However, by using some Florence flasks 
plugged with paraffined corks, it was found 
that they could be kept in a cold place for 
three or four days. This allows several sets 
of bougies to be made up at a time and kept 
on hand for immediate examinations. 

The advantages of this procedure are: 
(1) the ease of preparation; (2) the intro- 
duction is attended with a minimum amount 
of discomfort to the patient; (3) this pro- 


cedure permits of a very accurate measure- 
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ment of any portion of the esophagus, and 
(4)—a most important advantage—it per- 
mits slight esophageal narrowings to be de- 
tected earlier than when fluid suspensions of 
barium are employed. 

With the above described procedure the 
writer has been able to detect lesions, partic- 
ularly beginning carcinomata of the lower 
end of the esophagus, in a manner more 
satisfactory than by any other method ex- 
cept the direct introduction of the esopha- 
goscope. Conversely, patients complaining 
of esophageal discomfort can be thoroughly 
examined with the larger bougies and a neg- 
ative diagnosis can be returned with greater 
certainty than by other methods. It is 
hoped that with the establishment of an ear- 
lier diagnosis of malignancy of the esopha- 
gus, therapeutic measures may be more suc- 
cessful. It is quite evident that the treat- 
ment of carcinoma of the esophagus is still 
a reproach to the medical profession. 

The writer would, therefore, suggest that 
patients presenting themselves with slight 
esophageal symptoms be examined by this 
method, and, if evidence of even a slight 
constriction is found, the patient be given 
the benefit of the direct examination by the 
esophagoscope. 







































HE first record of diverticulum of the 

esophagus was made in 1764 by Lud- 

low, a surgeon in England. He re- 
ported it as a case of obstructed deglutition 
from a prenatal dilatation, and later similar 
lesions were reported by the Italian and 
German writers. 

In 1877 Zenker and Von Ziemissem made 
a careful study and corrected many er- 
roneous ideas and made the proper classi- 
fication of pulsion and traction diverticula. 
This same classification still obtains with the 
majority of writers. 

Under the pathological classification they 
are spoken of as simple cylindrical and sac- 
culated dilatations. The simple cylindrical 
dilatations are usually the result of long- 
continued stenosis of the esophagus or at 
the cardiac end of the stomach. The dilated 
portion shows thickened walls, with some- 
times polypoid growths which may later 
ulcerate. 

The sacculated dilatations are classified 
into groups of pulsion and traction diver- 
ticula: pulsion due to pressure from with- 
in; traction due to traction from without. 

The pulsion diverticula are more com- 
monly found in the upper portion of the 
esophagus on a level with the cricoid car- 
tilage and arising from the posterior wall, 
varying in size from that of a pea to a large 
sausage-shaped dilatation, hanging down 
between the esophagus and the vertebral 
When located on the posterior 
wall, we find that the muscle tissue is not 
so strong at this point. The longitudinal 
fibers of the esophageal muscles are inserted 
above the cricoid cartilage, so that, in order 
to reach these other fibers, they become di- 


column. 
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vided to the right and left before reaching 
the cricoid. 

The area between these fibers must be 
filled in with others, called transverse fibers, 
These are thin, so that when the muscles 
contract to force down a bolus of food, the 
upper longitudinal and transverse fibers pull 
on this thin point or area; then with an 
added traumatism, due to a large mass of 
imperfectly masticated food, the area gives 
way and a dilatation is formed. While 
small at first, it gradually becomes larger, 
due to a repetition of the same force, until 
food accumulates in the sac, ferments, and 
a more rapid dilatation results. 

We must bear in mind that the physiol- 
ogy of deglutition plays a rather important 
part in the etiology of esophageal divertic- 
ula. The bolus of food on the upper sur- 
face of the tongue is compressed by the 
tongue against the soft palate, assisted by 
esophageal-pharyngeal muscles, and is shot 
rapidly down the pharynx into the upper 
esophagus. 

No doubt, there is considerable force 
brought against the poorly supported region. 
This added insult does not by any means 
help the strength at that point. Some 
writers think it is a congenital defect. 

Diverticula of the pulsion type are nearly 
always found in the cervical region, and 
generally on the left side. Those of small 
size are spherical in form, but become ob- 
long or pear-shaped, increasing in size until 
sometimes they become large enough to hold 
eight ounces or more. 

The traction diverticula may occur at any 
point along the esophageal tract below the 
esophago-pharyngeal junction. They are 
conical in shape, formed by traction from 
without in the form of a cicatrix, due to in- 
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flammatory changes in the structures con- 
tiguous to the esophagus. This type rare- 
ly causes symptoms because the apex is 
smaller than the opening, and lies upward, 
permitting of no accumulation of food. 
However, if a stricture or obstruction of 
some form forces the food into them, they 
increase in size. Some of the etiological 
factors are adhesions due to diseased 
bronchial glands, with subsequent contrac- 
tion of their attachments, association with 
carcinoma, or secondary to cardiospasm. 

Most individuals with diverticula com- 
plain for months or years prior to the time 
they seek relief. The early symptoms are 
vague and obscure; usually there is noticed 
a dryness and scratchy feeling in the throat, 
producing a cough, with a clearing and spit- 
ting of the mucus from the throat due to the 
irritation, which gradually becomes worse. 
The increasing irritation requires relief and 
the ordinary cough medicines are used with- 
out result. Later there is a feeling of pres- 
sure or a choking sensation, eructation of 
gas after eating, a sticking sensation in the 
throat, with regurgitation of undigested 
food. As the diverticula increase in size, 
the more carefully must the patient swallow. 
Sometimes he discovers that by exerting 
pressure externally with the fingers or by 
assuming a certain position it becomes less 
dificult to swallow. Food retained in a 
diverticulum decomposes, causing an offen- 
sive breath. 

It is important to inspect the chest for a 
visible sac. Fressure on the recurrent 
laryngeal nerve may cause hoarseness. 
There may be marked difficulty in swallow- 
ing, often associated with fullness and pain 
in the lower sternal region. Finally a 
total obstruction occurs, followed by loss of 
weight and strength. 

The radiological examination has proven 
to be the most valuable asset at our dis- 
posal, as in the use of the esophageal bougie, 
and, in difficult cases, an esophagoscopic 
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examination in order to differentiate a car- 
cinomatous seat or ulceration of the sac. 
The radiological examination, using the 
barium meal, has proven to be the most im- 
portant factor in establishing the diagnosis. 
Diverticula are usually situated on the lat- 
eral or posterior wall of the esophagus, and 
are seen in the fluoroscopic screen as bari- 
um-filled sacs, smooth in outline, with a 
rounded and broadened base, unless there 
has been food retention or adhesion, in 
which case there will be irregularity. A sac 
fills and overflows at the opening; often a 
fixed level line shows, especially when the 
patient is examined in the upright position. 
When the muscles of deglutition contract 
there is a small amount of retained matter 
forced out. By examining in the right ante- 
rior oblique, the normal esophagus can be 
seen clearly throughout, but all angles and 
positions should be observed. The case I am 
about to report would show partial empty- 
ing when the patient bent the body right 
laterally. 

In the differential diagnosis we must take 
into consideration all other forms of ob- 
struction, as cardiospasm, carcinoma, cica- 
tricial stricture, spasms, and foreign bodies. 
The diagnosis should not be difficult with a 
history of a sticking sensation, difficulty in 
swallowing, and coughing—with symptoms 
of obstruction. Radiological examination 
should reveal the true pathology. 

Prognosis—l{ the condition continues 
there is danger of perforation due to ulcera- 
tion of the sac, with mediastinal abscess. 
Treatment is surgical. 


CASE REPORT 


Female, aged 42 years, of German nation- 
ality, was referred for radiological observa- 
tion with the following history: 

Family History. 


Negative. No history 





of tuberculosis in her family. 
Past History—Has always had _ throat 
trouble, consisting of soreness, enlarged 
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Fig. 1. 
barium. 


The diverticulum filled completely with 


tonsils, frequent attacks of laryngitis, with 
enlarged cervical glands. At the age of 18 
years she was operated on for the enlarged 
glands and was told by the surgeon that 
they were tuberculous. The wound did not 
heal for a vear, after which period it closed 
but the head has always been carried to the 
left. Has had typhoid fever (1912), appen- 
dectomy (1925), and tonsillectomy (1926). 

Present History.—Patient is a_ small, 
weak, and emaciated woman, who states 
that in 1923 she began to feel a sticking in 
the throat, soreness in swallowing, slight 
She was told that 
That 
was removed early in 1926, but the throat 
They became 


cough, with salivation. 
the symptoms were due to her tonsil. 


symptoms did not clear up. 


Fig. 2. The sac emptying as the patient was 
turned laterally to the right. 


worse, in fact, with more difficulty in swal- 
lowing food or even liquids, which would 
be regurgitated about an hour after taking. 
When she was lying down the cough became 
worse to the extent of keeping her awake 
two-thirds of the night. If lying on her 
back she would secure some rest, but if on 
the right side there was increased discom- 
fort. If she bent forward there was always 
some food expelled. There was no evidence 
of blood, only undigested food; eructation 


of gas; oppression near the upper third of 
Finally she could 


swallow no food, and lost forty pounds in 


the sternum; no pain. 


weight. 


Fluoroscopic examination showed a 


pocket or sac, filled with the barium meal, 
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Fig. 3. The 
hours. 


retention in the sac after nine 


located at the left and posterior upper third 
of the esophagus, measuring 2% by 4 cm. 
The opening into the sac was located at the 
sixth cervical vertebra, the base being just 
below the first rib. 
were seen in the left supraclaviclar region. 
When the body was turned to the right 
laterally, bending the chest to the right, 
some of the meal was seen to empty from 


Several calcified glands 


the sac into the esophagus. 

The film study on an antero-posterior 
After 
three hours there still remained 50 per cent, 


view showed a fluid level in the sac. 


at six hours 40 per cent, and at nine hours 
30 per cent. Diagnosis was pulsion type of 
diverticulum on the posterior wall of the 
upper esophagus. ‘The patient was operated 
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Fig. 4. Two years after the operation we have 
a recurrence, which is about half the original size. 


after 
forty-six days which showed no evidence 


on and another examination made 


of the sac. Three months later there was 
a sac formed about the size of a pea. Two 
vears after operation it had developed until 
it was half the size of the original, but 


under the fluoroscope it was seen to empty 
when the patient had swallowed two or 
three times. 


She does not complain of any 
discomfort at present, but there is plainly 
a recurrence of the diverticulum. 


CONCLUSIONS 
1. Any patient complaining of a sticking 


sensation in the throat, cough, soreness on 
swallowing, with even a small amount of 
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regurgitation of food, should have a roent- 
genologic examination. 

2. The examination should consist of a 
thin barium meal, observed under the fluoro- 
scope at different angles. 

3. Early recognition means early cure. 

4. The treatment is surgical by elimina- 
tion of the sac. 


DISCUSSION 


Dr. HarotD SWANBERG (Quincy, IIl.): 
The two preceding papers offer us some 
idea of the great value of X-ray examina- 
tions in a portion of the body where pathol- 
ogy is uncommon; not that I mean to give 
the impression that lesions of the esophagus 
are rare, but they certainly are infrequent 
compared to other gastro-intestinal dis- 
orders, such as duodenal ulcer and gastric 
ulcer. Dr. Hickey, as usual, has given us 
much foed for thought. Indeed, when Dr. 


Hickey presents a paper, we always look for 


something different and we are seldom, if 
ever, disappointed. Inasmuch as I have had 
no personal experience with the method de- 
scribed, I really do not feel competent to dis- 
cuss it. The method certainly is eminently 
practical and I do not see any reason why 
it should not become generally useful and 
be employed by radiologists everywhere. It 
is a very ingenious method, and I think Dr. 
Hickey is entitled to commendation for 
bringing it to our attention. 

Dr. Goodwin’s remarks impress us with 
the necessity of carefully following the 
course of every barium meal from its very 
ingestion. The unexpected thing is so fre- 
quently encountered in radiological proce- 
dures that it behooves us always to be care- 
ful in our gastro-intestinal examinations 
and to bear constantly in mind the possi- 
bility of diverticula being present. 


Dr. SAMUEL Brown (Cincinnati, Ohio) : 
Of late I have been interested in working 
out the relationship of the esophagus to the 
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heart and the descending aorta. I have 
found that in order to visualize the esoph- 
agus it is necessary to place the patient 
in a horizontal position on the left side and 
tell him to swallow a very heavy mixture of 
barium, and the exposure is made imme- 
diately. I have succeeded in this way in 
visualizing the entire esophagus; but. the 
work is too recent to have permitted me to 
discover any deviations from the normal, 
that is, the discovery of an early cancer. 
However, I think Dr. Hickey’s method is 
by far superior. Once you can plug up the 
cardiac end of the esophagus, you can fill 
out the esophagus so much better, and make 
films at any time. I imagine a plug will 
stay long enough to permit a more thorough 
and accurate study of the esophagus. I cer- 
tainly feel very much impressed with the 
new method described by Dr. Hickey and 
will try it the first opportunity I have. 


Dr. B. H. Jackson (Scranton, Pa.): 
Dr. Brown was speaking about outlining the 
entire esophagus. I might say that he prob- 
ably does not remember that about two or 
three years ago Dr. Manges gave us a meth- 
od by which he could outline the entire 
esophagus—to have the patient placed in the 
right lateral oblique position and suck the 
opaque mixture through a tube while the 
Doctor was taking the plate, and, in that 
way, the entire esophagus will show. 


Dr. I. SerH Hirscu (New York): | 
am always intensely interested in any meth- 
od which helps in the diagnosis of lesions 
of the esophagus, but it is particularly re- 
freshing to listen to a presentation on this 
subject by Dr. Hickey, who always has 
something new—something carefully plan- 
ned and well thought out and deserving of 
thoughtful consideration. 

Years ago, when studying the esophagus, 
I examined it in every possible position— 
even studied the act of deglutition with the 
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patient in the inverted position, to see what 
gravity would do and what part it played in 
deglutition. In studying the esophagus, it 
is important to bear in mind—since we are 
not interested merely in determining wheth- 
er or not there is an obstruction at a certain 
particular point—we want to know some- 
thing of the character and activity of the 
muscle, we want to know the tone, the vari- 
ety and kind of activity of its peristalsis, we 
want to know its variations from the nor- 
mal: all these things are important consider- 
ations in the making of the early diagnosis 
of the lesions. There must be a stage in 
carcinoma of the esophagus before there is 
very marked change in the contour, or any 
marked defect in outline, or when the defect 
is so small that it is not easily seen; but the 
change in the peristaltic wave can be quickly 
appreciated and suggests a closer scrutiny 
of the particular area. 

So also as regards tone. 
there are conditions of hypertonia of the 
esophagus and very marked atony of the 
esophageal musculature. Now, in order to 
be able to study the esophagus in this way, 
it is necessary to give the proper kind of a 
contrast mixture, one which coats the eso- 
phageal wall without distension. There is 
much objection to many of the barium mix- 
tures used in esophageal examinations. If 
one gives a mixture properly prepared and 
administers a very small quantity, as much 
as covers the tip of a teaspoon, one can 
study the peristaltic waves and the longi- 
tudinal folds of mucosa and get a great deal 
of information that one cannot obtain with 
any other method. The method of Hickey 
is very ingenious. I wonder if he can study 
changes in the peristalsis by it. Could he 
see a break in the peristaltic wave over a 
small area of the esophagus? I agree with 
him as to the difficulties present in the study 
of the cardiac end of the esophagus. This 
is due to several reasons. First, we do not 
get the contrasted esophageal shadow on the 


As we know, 


DISCUSSION 


477 





background of the clearly illuminated pul- 
monic field; secondly, the diaphragm inter- 
feres with clear outlining of this part, and 
thirdly, the esophagus at the cardiac end 
turns almost at right angles before entering 
the cardia of the stomach. In the study of 
this particular area, more than any other, 
it is most important to have a mixture which 
coats the wall and not a distension due to 
filling of an inserted bag. Of course, I 
appreciate that in that brief presentation it 
was impossible for Dr. Hickey to bring out 
all his points, and I may be entirely mis- 
taken in my contentions, but it appears to 
me that this perhaps is an objection to the 
method. It is no particular trick to diag- 
nose tumor of the esophagus at the time it 
already makes a pretty well marked obstruc- 
tion; you can diagnose that by any method 
—even without contrast mixture. But I 
question very much if extremely small 
growths, scarcely changing the esophageal 
lumen, particularly at the lower end of the 
gullet, could be diagnosed by Dr. Hickey’s 
method. 


Dr. H. K. Pancoast (Philadelphia): It 
is not often possible to diagnose an early 
growth of the esophagus by means of a 
liquid mixture. This was brought home to 
me very forcibly a few years ago when I 
missed a diagnosis of carcinoma of the 
esophagus of our cook during a routine gas- 
tro-intestinal study, and it was six months 
later before the diagnosis was made by 
liquid, and then it was too late to do any- 
thing, although it may have been so in the 
first place. However, I was rather cha- 
grined at making the diagnosis so late. We 
have found by experience that a No. 0 
capsule will be stopped by the slightest ob- 
stacle in the esophagus, such as the slightest 
amount of spasm due to a scratch from a 
foreign body, or to an early growth. It 
may not engage, owing to paralysis of the 
pharyngeal muscles. All gastro-intestinal 
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cases are now made to swallow the No. 0 
capsule, and if we find it will not pass down 
readily, we begin to use other means of de- 
termining why. The same routine applies 
to all cases with obscure pains in the chest 
in which no cause is found. 

I want to emphasize what we call the 
Manges position. It is a very valuable aid 
in diagnosis. The patient lies in a semi- 
prone posture on the right side, with the 
right arm straight up and the left knee 
drawn up, and then drinks the water and 
bismuth in suspension. This obviates the 
propulsion due to gravity, so that the column 
moves through the esophagus quite slowly, 
and in this way it is easy to find early con- 
strictions of the esophagus that would not 
be found in the erect posture, and you have 
ample time to make the necessary roentgen- 
ographic exposures. Children also can be 
examined much easier in this way, and so 
many of them have to be examined for cic- 
atricial stenoses. 


Dr. Hickey’s method is well worth trying, 
and I am sure we will take advantage of the 
opportunity at some time and see how it 
does compare with the Manges position in 
the diagnosis of very slight obstructions. 

I omitted to mention one exception to the 


blocking of the capsule. Chicken bones are 
swallowed frequently; the cartilage of the 
breast bone is the favorite one to lodge in 
the esophagus; it widens out the lumen of 
the esophagus without causing much irrita- 
tion and the capsule may pass by such an 
obstruction. 


Dr. Goopwin (closing): What I was 
trying to bring out was the one point in 
my paper—the observation of the esophagus 
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during gastro-intestinal examinations. In 
this case this patient is not complaining at 
all, and still the lesion is about half the size 
of the original one. I think that sometimes 
we may overlook small diverticula unless 
we pay special attention to them. 

I enjoyed Dr. Hickey’s paper very much, 
and although I have not used the plug, I 
am sure I am going to try it. 


Dr. Hickey (closing): The paper on 
pharyngeal diverticulum is one which could 
with great advantage be presented before a 
state society. By this I mean that the pro- 
fession requires education on the necessity 
of early examination of patients with eso- 
phageal symptoms. Oftentimes these pa- 
tients are dismissed with the clinical diag- 
nosis of cancer of the esophagus, when, in 
reality, they have a condition which is quite 
amenable to surgical treatment. 

During the last three years we have had 
at the University of Michigan Hospital a 
series of cases of Zenker’s diverticulum. 
Some of these came in for examination and 
treatment in a dehydrated condition and 
were, therefore, poor surgical risks. In the 
campaign against cancer, the importance of 
the recognition of cases which simulate can- 
cer should be emphasized. 

With regard to Dr. Hirsch’s remark con- 
cerning his method of examination of the 
esophagus, I would state that ever since I 
had the privilege of hearing his paper in 
Detroit some years ago, I have used his 
method constantly. The diagnostic proce- 
dure which I described in my paper is simply 
an adjunct to other methods of examination 
and is valuable for accurately estimating the 
lumen of the esophagus. 
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THE TREATMENT OF BENIGN UTERINE HEMORRHAGE 


BY IRRADIATION’ 


By W. C. DANFORTH, B:S., M.D., F.A.CS., 
EvANSTON, ILLINOIS 


HE subject of irradiation in the treat- 

ment of benign bleeding from the 

uterus will be approached from the 
standpoint of the gynecologic surgeon. Ra- 
diotherapy, and particularly the use of ra- 
dium, constitutes one of the most valuable 
additions to the resources of the gynecol- 
ogist. That radiotherapy and surgical treat- 
ment of certain pelvic lesions should be con- 
sidered as methods which are opposed to 
one another, or that the gynecologist and 
the radiotherapist should not be in entire 
harmony, is essentially wrong. There are 
few methods of treatment known in modern 
medicine which are without exception ap- 
plicable to all cases of the disease against 
which they may be directed. Selection of 
cases must always be made, and the treat- 
ment of the individual case must depend 
upon the conscientious judgment of the 
physician, who should select the procedure 
which is likely to be of the greatest benefit 
to the patient. 

It is not wise to employ radiotherapy in 
every case of benign uterine bleeding. In 
many cases it is unquestionably the best 
form of treatment; in some it may be of 
less value, and in still others it is likely to 
be harmful. It is not just to a method 
which, all gynecologists agree, is of very 
great value, to apply it in cases in which it 
is not fairly indicated. Errors of this sort 
are likely to bring the use of irradiation into 
disrepute, and, by causing dissatisfied pa- 
tients and their friends to criticize, women 
who might receive great benefit may be pre- 
vented from undergoing treatment. I re- 
cently operated upon a woman for benign 
uterine bleeding who was an excellent sub- 





1Read before the Radiological Society of North _America 
at - Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
1928. 
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ject for radium treatment but who refused 
it on account of an unfortunate result of 
which she had heard. Women with a preju- 
dice against radium are not uncommon, and 
in the interest of a method which is of so 
much value we should try to reduce these 
criticisms to the lowest number. 


This demands a careful and intelligent 
consideration of the pathology present in 
the individual case. The cases of benign 
hemorrhage of the uterus in which radium 
may be considered divide themselves into 
two classes, those in which the bleeding is 
caused by fibroids, and those in which the 
bleeding is due to an ovarian dysfunction. 
To the latter class belong the frequent cases 
of bleeding at or near the menopause, the 
much less frequent adolescent bleedings, and 
a large part of the bleedings between these 
times of life, other than those of inflamma- 
tory origin. 

In the older women, those in the fourth 
and fifth decades, one decides first whether 
a fibroid is present. Should such a growth 
be present the next decision is as to treat- 
ment—should the tumor be removed or irra- 
diated ? 

In our own work our choice of fibroids 
for irradiation is controlled by the following 
factors: 


(a) The age of the woman. 

(b) The size of the tumor. 

(c) The presence or absence of asso- 
ciated pelvic inflammation — recent 
or remote. 

(d) The presence of ovarian pathology, 
as, for example, cysts. 

(e) The shape of the tumor—markedly 
asymmetric tumors are not favorable. 

(f) Submucous pedunculated tumors are 
excluded if recognized. 








480 


As a rule we restrict irradiation to the 
woman over 40. To control bleeding from 
a fibroid one must employ a dosage which 
will put an end to ovarian activity, and 
which will, therefore, produce an artificial 
menopause. We prefer in younger women 
to remove the tumor surgically, allowing 
the ovaries to remain. The internal secre- 
tion is, therefore, preserved. We have pre- 
ferred to limit radiotherapy to the smaller 
tumors, for some time placing the size of 
a three months’ pregnancy as the upward 
limit. We are inclined to be more conserva- 
tive rather than less so as time goes on, and 
at present rarely apply radium in a tumor 
larger than a two and one-half months’ 
pregnancy. 

We are careful to exclude cases in which 
pelvic inflammation exists and those in 
which unmistakable inflammatory trouble 
has occurred in the past. There is some 


risk of stirring this up by irradiation or by 
the curettage which is done at the time the 


radium is introduced. Experience seems to 
show that in cases in which the inflamma- 
tion is long past this danger may have been 
an over-rated one. Certainly, however, any 
woman who has at all recently had a pelvic 
inflammation should not be irradiated. 

I think it is generally agreed among gyne- 
cologic surgeons that women who are 
troubled with non-malignant uterine bleed- 
ing and who at the same time have ovarian 
cysts or other demonstrable pathology of the 
ovaries should not be subjected to irradia- 
tion. Destructive changes in cysts may fol- 
low and it is better in such cases to employ 
surgical methods, which, in addition to car- 
ing for the fibroid, permit us to do what 
is necessary for the ovarian abnormalities. 

Tumors which are distinctly irregular in 
contour, so that the growth projects ex- 
centrically in one direction from the uterine 
canal, are best not irradiated. The distance 
of part of the growth from the radium 
causes an uneven action, and we prefer 
surgery in these cases. 


RADIOLOGY 


Lastly, submucous pedunculated tumors 
are not irradiated. They are apt to be at 
least partially necrotic and sometimes in- 
fected. One such case occurs in the series 
reported herewith. The result was unsatis- 
factory and the woman was later operated 
upon, a pedunculated growth the size of a 
bantam’s egg being found. 

Within the limitations which have been 
indicated we have found radium to be an 
exceedingly effective and useful means of 
controlling the bleeding caused by fibroid 
growths. In our experience the growth of 
the tumor ceases and in some instances the 
tumor becomes smaller. In none of our 
cases has the tumor wholly disappeared. 

In one instance, a woman had a fibroid of 
irregular contour extending about four 
inches over the symphysis. She was bleed- 
ing freely from it and was already some- 
what anemic. She had a myocarditis, with 
marked decompensation, and the medical 
consultant found a large aortic aneurysm. 
Her Wassermann was four plus. Inasmuch 
as she was a very poor subject for any sort 
of intervention or for anesthesia she was 
subjected to X-ray therapy by Dr. Edward 
Jenkinson. This was the only case in this 
series treated by X-ray. The result was 
favorable. 

In the large class of uterine bleedings 
which occur in the fifth decade, that is, in 
women who are at or near the menopause, 
irradiation is by all means the most effective 
remedy we possess. We prefer to limit its 
use to women who are past 40 in order to 
avoid the production of a premature meno- 
pause. Our feeling in regard to this point 
is quite the same in these cases as in those 
of fibroid growths. In our series it has 
been used in a small number of cases in 
which the women were younger than this, 
but as a rule a smaller dose has been used. 
If for any reason operation seems unde- 
sirable, we do not hesitate to use it in 
women under 40. 

The presence of pelvic infection is to be 
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looked upon as a contra-indication quite as 
much as in the cases of women with fibroids. 

Not infrequently the question of the sur- 
gical care of co-existing gynecological con- 
ditions must be considered. In a number 
of cases we have treated benign uterine 
bleeding by irradiation and have at the same 
time surgically corrected old cervical in- 
juries or rectocele. We have not found that 
healing was interfered with, and do not 
hesitate to do plastic work when needed. 
This enables us to deal with all conditions 
requiring correction at one sitting and under 
one anesthetic. 

It should be emphasized that in caring for 
uterine bleeding which is supposed to be 
benign a diagnostic curettage should be 
done at the same time. Occasionally an un- 
suspected carcinoma of the fundus will be 
found which would otherwise have been 
overlooked. As this condition is so satis- 
factorily dealt with by operation every care 
should be taken to exclude it or to demon- 
strate its presence. A microscopic examina- 
tion of the material obtained by curettage 
should form a part of the procedure carried 
out in every such case. Surgical statistics 
at present indicate that one may look for a 
permanent cure in carcinoma of the uterine 
body, in cases in which the carcinoma is 
still confined to the uterus, in about 80 per 
cent of cases. Our own experience would 
bear this out. We, therefore, prefer to 
operate on such cases. Our feeling in car- 
cinoma of the cervix is quite the reverse. 
In cervical carcinoma, in agreement with 
many other gynecologists, we believe irra- 
diation to be the method of choice. 

The series upon which this paper is based 
comprises 187 cases upon which complete 
histories are at hand. 


Myopathic bleeding......................-- 130 
SN lai tele, Aaseancitecvnnaninininss 54 
Adolescent bleeding.....................--. 3 
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In eleven cases either a cervical amputa- 


tion or a perineal plastic or both were done. 


We have had ten failures, that is, an in- 
cidence of 5.7 per cent in the 184 cases 
of either fibroid or myopathic bleeding. We 
attribute this high incidence of success to 
the careful choice of cases. Cases which 
were not well adapted to radiotherapy were 
excluded, thus permitting this valuable form 
of treatment to score a high percentage of 
success and relieving it from the charge of 
failure in cases which were better managed 
by other means. 

The technic will not be discussed in full 
as this has been gone into by a number of 
writers. A small number of points will be 
referred to which in our experience have 
seemed to be of value. 

We prefer in cases in which the uterine 
canal is elongated, which is particularly apt 
to be the case in women with fibroids, to 
use one hundred milligrams rather than 
fifty. This is placed in two capsules tandem. 
It is believed that a more even effect is pro- 
duced upon the growth than by a smaller 
amount, which occupies a smaller area and 
remains longer. Our usual dose in case a 
fibroid is present is 1,500 milligram-hours. 
If no fibroid is found, the dose is 1,200 
milligram-hours. 

We always introduce the end of a strip 
of gauze packing through the internal os in 
order that the capsule of radium may be 
prevented from resting in contact with the 
internal os. We fear that a cicatricial con- 
tracture may follow too intensive action at 
this point, causing closure of the internal os 
and consequent pyometra or hematometra. 
One instance of hematometra has occurred 
in our OWN experience in a case not included 
in the present series. A carcinoma of the 
fundus was evidently overlooked, either by 
the operator failing to obtain carcinomatous 
material in his scrapings or by the patholo- 
gist failing to find it. It probably was quite 


early. A year later the woman returned 
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with a tumor mass reaching to the um- 
bilicus. Operation disclosed a hematometra 
caused by bleeding from a corpus carcinoma 
into a uterine cavity from which drainage 
was prevented by closure of the internal os. 
This case indicates the necessity of careful 
differentiation between malignant and non- 

. malignant bleeding as well as the value of 
careful technic in the application of the ra- 
dium. 

The vagina must be filled with a bulky 
pack which will push the bladder and rectum 
as far away as possible. Distance is the 
best protection against damage from the ef- 
fect of radium. 

In our series appear three cases of young 
women who were irradiated for bleeding. 
Our stand is a very conservative one in the 
treatment of this class of cases. Most cases 
of adolescent bleeding will recover in time 
if merely kept quiet. Glandular therapy 
succeeds in controlling some cases, and, un- 
less the bleeding is sufficiently severe and 
continuous to produce a marked degree of 
anemia, it is better not to irradiate, as in 
quite young women one wishes to affect 
Ovarian activity as little as possible. We 
have, when compelled to interfere actively, 
used a dose of 250-350 milligram-hours in 
cases of this sort. This dose is small enough 
so that the danger of marked permanent 
lessening of ovarian activity is slight. Our 
conservative position in this group of cases 
will be indicated by the fact that only three 
such cases appear in our series. All other 
methods should be tried first, including pro- 
longed rest in bed, before subjecting the 
very young patient to irradiation. 

For the adult patient, within the limita- 
tion I have described, irradiation is an ideal 
mode of treatment. For the severe bleed- 
ings of the myopathic type it has replaced 
operation. 





















The advantage to the patient is found in 
the shortened hospital stay, greatly de- 
creased discomfort, and lessened danger. 
Our patients usually remain four or five 
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days as compared to the twelve or fourteen 
required after laparotomy. In our series no 
death has occurred and no woman has been 
seriously ill. Nausea occurs in some cases 
but as a rule disappears soon after the re- 
moval of the radium from the uterus. It js 
not wise to dismiss irradiated patients from 
the hospital without a period of rest. 

It should be emphasized that, in the work 
of the gynecological surgeon, irradiation is 
not regarded as a competitor of surgery. It 
is illogical that any idea of competition be- 
tween methods should exist. The gynecolo- 
gist should carefully choose the method 
adapted to the individual case, after due 
consideration of the pathology. 

We justly regard irradiation as one of 
the most important of our therapeutic re- 
sources. Valuing it as highly as we do, we 
feel that we should not demand of it that 
it do things it is not adapted to do, inasmuch 
as within its proper field the results are so 
completely satisfactory. 


DISCUSSION 


Dr. Henry Scumitz (Chicago): A 
very important fact has been brought out 
by Dr. Danforth, but not by any of the other 
speakers, namely, one must be absolutely 
sure that there is absence of carcinoma in 
the uterus. It is an absolute duty to sub- 
ject every one of these patients to prelim- 
inary diagnostic curettage to rule out ma- 
lignancy before radiation therapy or any 
other therapy is instituted. 


Dr. F. J. Taussic (St. Louis): Dr. 
Danforth’s paper coincided with my own 
experiences very largely. Of the ninety to 
a hundred cases of fibroid of the uterus that 
I have treated with radium, I have had only 
three failures. However, one of these was 
a case in which a second treatment had 
been given for a return of the menstruation 
at an interval of two years and this patient, 
four years after the first treatment, had a 
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very sudden increase in the size of the pel- 
yic tumor. On operation, there was found 
to have taken place a sarcomatous change in 
the fibroid and the patient eventually died 
as a result of this sarcoma. 

So I feel that our primary dosage in these 
fibroid cases should be sufficient to cause a 
permanent result, to avoid any retreatment 
of cases. Consequently, I prefer to give 


1,800 milligram-hours, as a rule, and I limit 
my cases to women preferably over forty- 


two. 
I feel that the treatment with radium has 


this advantage over treatment with X-ray: 
That the dosage, the therapeutic effect, is 
more certain and that we can combine it so 
readily with a diagnostic curettage. Two 
cases of adenocarcinoma of the uterus were 
discovered by me through such a prelimi- 
nary curettage; consequently, although the 
radium treatment was given, it was prompt- 
ly followed by a hysterectomy, for, personal- 
ly, I would trust no case of adenocarcinoma 
of the uterus to radiotherapeutic measures. 
I feel in that type of case that hysterectomy 
is definitely preferable. 





Case Report: Open Safety Pin Remaining 
Stationary in the Thoracic Esophagus of a 
Baby after Fifty Miles Rough Transporta- 
tion. Frederick T. Hill. Laryngoscope, 
March, 1928, XX XVIII, 206. 

The author reports a case of a foreign 
body, a safety pin about one inch long, lodged 
in the esophagus at a point opposite the cross- 
ing of the left bronchus. The retention of the 
pin in this position was apparently due to the 
keeper being held up or hooked over the nar- 
rowing of the esophagus due to the crossing 
of the left bronchus. The pin remained in 
this position after the child had been trans- 


ported over fifty miles of rough New England 
road in January. During the process of 
esophagoscoping, the pin apparently was dis- 
lodged and slipped into the stomach, passed 
through the gastro-intestinal tract, and on the 
third day was recovered from the stool. 

The peculiar thing about this case is that 
the foreign body remained in the esophagus 
while the patient (an infant of 15 months) 
was being transported fifty miles over rough 
roads, and yet was so easily dislodged that it 
slipped into the stomach without being seen or 
felt with the esophagoscope. 

B. C. Cusnway, M.D. 





THE ROENTGENOLOGIC MANIFESTATIONS OF 
INTRACRANIAL DISEASE* 


By JOHN D. CAMP, M.D., Section on Roentgenology, The Mayo Clinic, 


ROCHESTER, 


HE value of roentgenograms as an aid 

in the diagnosis of intracranial lesions 

has increased steadily with improve- 
ments in roentgenographic technic and the 
knowledge of pathologic changes. The intro- 
duction of ventriculography and encephal- 
ography has further increased the aid that 
the roentgenologist may offer in these con- 
ditions. The latter methods present certain 
problems peculiar to themselves and there- 
fore will not be considered in this review. 
Success in the diagnosis of intracranial 
lesions is attained only in proportion to the 
thoroughness of the examination. While 
this axiom is true for all roentgenologic 
examinations, it is doubly true for lesions 
of the head. Stereoscopic films, especially 


in the lateral projection, are an absolute 


necessity for this work. In addition, an- 
teroposterior and postero-anterior films 
should complete the examination. Fre- 
quently additional views depicting the oc- 
ciput, base, orbital areas or sinuses are 
necessary, and these should be made when 
the probable area of the lesion is not well 
defined in roentgenograms made as a rou- 
tine. 

In order of their importance the various 
roentgenologic signs of intracranial disease 
may be grouped as follows: (1) calcifica- 
tion within the lesion itself; (2) localized 
changes in the bone, such as destruction, 
proliferation or both; (3) changes in the 
sella turcica; (4) changes in the bone re- 
sulting from increased intracranial pressure ; 
(5) displacement of the pineal shadow; (6) 
air in or about the lesion, and (7) increased 
vascularity of bone. 

Calcification within the lesion was recog- 


1Read before the Detroit Roentgen-ray and Radium So- 
ciety, Detroit, Michigan, April 12, 1929. 
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nized by early observers. _Unfortunately it 
is present in only a small percentage of ab- 
normal conditions and is often of an indis- 
tinct nature. Such structures as the pineal 
gland, pacchionian bodies, and _ choroid 
plexus may normally exhibit a certain 
amount of calcification. Areas in the falx 
or tentorium, frequently described as calci- 
fication, should probably more properly be 
considered as ossification. Lesions that may 
exhibit areas of calcification include tumors, 
hematomas, tubercles, cysts, old abscesses, 
areas of old meningeal lesions, encephalitis, 
sclerotic arteries, and aneurysms. 

Dandy, in 1919, in a series of 100 cases 
of tumor, was able to demonstrate calcifica- 
tions in the roentgenogram in 6 per cent. 
Sosman, in 1927, reported calcification in 
12 per cent of 492 gliomas, and in 70 per 
cent of 55 suprasellar cysts (tumors of 
Rathke’s pouch). Calcification in a cyst 
usually occurs in its wall; hence the circular 
outline of the lesion is occasionally diag- 
nostic. Calcification in tubercles is usually 
compact and dense and its outlines are ir- 
regular. The semilunar shadow of calcium 
plaques in the walls of sclerotic arteries is 
familiar to all. Localized dilatation of a 
sclerotic artery, particularly the internal 
carotid or basilar arteries, is indicative of 
cerebral aneurysm. Such evidence was pres- 
ent in 25 per cent of Sosman’s cases (12). 
Calcification in psammoma bodies usually 
begins in the center of the bodies; hence 
such calcification is usually of a punctate or 
miliary type. Calcification in gliomas is not 
characteristic. Occasionally the circinate 
appearance of the calcium shadows may 
suggest the angiomatous nature of the tu- 
mor. With these few exceptions cerebral 
calcifications do not seem to have differen- 
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Fig. 1. 


area produced by cerebral herniation. 


tiating characteristics. The site of calcifica- 


tion may suggest that a certain lesion is sub- 
dural hematoma, suprasellar cyst, tumor of 


the choroid plexus, or pineal cyst. 

The bones of the skull overlying a con- 
tiguous tumor may exhibit locally the 
changes of destruction, proliferation or both. 
The usual change is localized thinning of 
the inner table, due to pressure, and the 
type of erosion is dependent on the size and 
character of the tumor. Such changes must 
be interpreted with caution, particularly in 
the absence of other localizing data. In 
considering such erosions one must bear in 
mind the frequent depressions of the inner 
table produced by pacchionian bodies, ab- 
normally prominent venous sinuses, and 
cerebral herniations. The last are frequently 
found in cases of long-continued increased 
pressure and at times may be most decep- 
tive. They are usually found along the su- 
perior and inferior surfaces of the brain 
where they produce erosions of the inner 
surface of the calvarium similar to exag- 
gerated pacchionian depressions. In one 
case which I observed the changes resembled 
closely those of a meningioma (Fig. 1). Di- 


Erosion of skull in right superior parietal 


Fig. 2. Localized erosion of occipital bone 
and petrous portion of left temporal bone in a 
case of acoustic neurofibroma. 


latation of the internal auditory meatus as 
a sign of tumor of the acoustic nerve must 
be interpreted with some hesitation, as nor- 
mally there may be considerable difference 
in the diameter of these openings in the 
same skull. Of more value is the demon- 
stration of localized erosion of the petrous 
portion of the temporal bone and the adjoin- 
ing base of the skull (Fig. 2). Pancoast 
and Mayer have recently discussed these 
changes and the technic of demonstrating 
them. Proper utilization of this technic and 
interpretation of the resulting shadows pre- 
supposes thorough familiarity with the 
anatomy of the base of the skull and its 
normal variations. 

The local changes in the bone accompany- 
ing many meningiomas are well described 
by Cushing (3, 4). Characteristic roent- 
genographic changes were found in 50 per 
cent of 141 cases in his clinic. Changes in 
the skull consist of erosion and increased 
vascularity, the formation of an osteoma, 
both localized and diffuse, spicule-like bone, 
enlargement of vascular channels, and calcifi- 
cation. The meningiomas may be classified 
in two general groups: the large growths, 
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Fig. 3. Erosion of bone and increased vascularity of skull produced by a dural endothelioma in 


the right parietal area. 


often more or less irregularly lobulated and 
tending toward a spherical or pyramidal 
form, and the tumors, en plaque, which are 
only slightly elevated and tend to spread 
over the inner dural surface. The latter 
type is particularly prone to push through 
the dura and invade the overlying bone. 
These tumors behave in various ways; in 
some cases there is no definite change other 
than localized increased vascularity, and in 
others the bone is thinned and 
punctate perforations produced by blood 
vessels and strands of tumor (Fig. 3). 
Again, the central portion through absorp- 
tion may be occupied by tumor cells to the 
exclusion of anything more than an oc- 


shows 


casional bony spicule, and in these cases 


the appearance of the bone may simulate a 
primary osteogenic sarcoma (Fig. 4). The 


tumors that are parasagittal in origin, and 
those that arise from the temporofrontal 
meninges, seem to be accompanied by hyper- 
ostosis more often than those in other situa- 
tions. The overlying hyperostosis may be 
quite localized and small, or broad and 
thick (Fig. 5). It is sometimes difficult to 
distinguish it from solitary exostosis, but in 
my experience this condition does not ex- 
hibit the increased vascularity which is 
usually present in meningiomas. 

The changes in bone occurring in meta- 
static neuroblastoma and occasionally in 
metastasis from carcinoma of the thyroid 
gland may simulate the spicule-like forma- 
tion accompanying many meningiomas. In 
these conditions, however, increased vascu- 
larity is absent. 

Changes in the sella turcica resulting from 
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Fig. 4. 
bone are shown. 


local or general increased pressure have 
been discussed by many observers, and, gen- 
erally speaking, the deformities produced by 
intrasellar or extrasellar tumors may be rec- 
ognized. 

The lesions producing deformities of the 
sella turcica may be classified as: (1) intra- 
sellar tumors involving the pituitary gland, 
that is, primary tumors, both benign and 
malignant, metastatic tumors, and miscel- 
laneous tumors such as gumma and _ tuber- 
culoma; (2) suprasellar lesions producing 
localized erosion of the sella turcica and 
intracranial disease producing a chronic in- 
crease of intracranial pressure, that is, ex- 
trasellar tumors consisting of brain tumors, 
suprasellar cysts, meningiomas, osteomas, 


and miscellaneous tumors, as_ abscess, 


Involvement of frontal bone by underlying meningioma; characteristic spicule-like changes in 


aneurysm and cysts, congenital and acquired 
hydrocephalus, and cranial stenosis with 
oxycephaly, and (3) disease of sphenoid 
bone, that is, primary conditions, both be- 
nign and malignant, secondary invasion by 
malignant tumors of the nasopharynx, me- 
tastasis, multiple myeloma, and fractures. 
Intrasellar tumors expand the sella turcica 
in a uniform circular manner at the expense 
of the floor and dorsum sella (Fig. 6). 
The former is slowly eroded until a pro- 
trusion into the sphenoid sinus may occur 
with total destruction of the intervening 
bone. As the dorsum sell is eroded, it 
first becomes concave on the anterior sur- 
face, later straight and narrow, and finally 
it is pushed backward by the enlarging tu- 


mor. In advanced cases the dorsum sell 
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may disappear entirely and under such cir- 
cumstances it is difficult to differentiate the 
changes produced by a large pituitary tumor 


Fy. 5. 
right frontal area. 


and those provoked by pressure from an ex- 
trasellar lesion (Fig. 7). The anterior 
clinoid processes are seldom affected by 
pituitary tumors. 

By virtue of its situation a pituitary tumor 
does not cause an increase of intracranial 
pressure until it has enlarged sufficiently to 
obstruct the third ventricle. Consequently 
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the presence of a uniform, circular enlarge- 
ment of the sella turcica without evidence 
of intracranial changes of pressure in the 


Dense hyperostosis associated with underlying meningioma in 


skull is indicative of an intrasellar tumor. 
Any cerebral neoplasm that produces an 


increase of intracranial pressure, because of 
its size or ability to obstruct the ventricles, 
will produce corresponding changes in the 


outline of the sella turcica. The changes in 
its structure are the result of transmitted 
pressure and appear simultaneously with the 












rge- 
nce 
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other changes caused by pressure within the 
skull. In contradistinction to the character- 
istic deformity of intrasellar tumors, the 
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When a large sphenoid sinus exists con- 


tinued pressure produces complete erosion 


of the bone forming the floor of the sella 





Fig. 6. Circular enlargement of sella 


pressure associated with extrasellar tumors 
produces a widened and flattened sella turci- 
ca (Fig. 8). As the pressure comes from 
above, the posterior clinoids are eroded from 
above and they become shortened and point- 
ed; the anterior processes are thinned. The 
posterior clinoids, owing to their erect posi- 
tion, central situation and close apposition to 
the third ventricle, are more easily eroded 
than the anterior, and in cases of markedly 
increased intracranial pressure may remain 
only as remnants of the original structures. 
Because the anterior wall of the sella turcica 
and tuberculum sellz are eroded from above, 
the outlet of the fossa is widened and the 
depth diminished rather than increased. 





turcica, characteristic of pituitary tumor. 


turcica and only the dura and the mucous 
membrane of the sinus remain to separate 
the fossa from the sphenoidal air space. 
The earliest roentgenographic change is 
haziness or indistinctness in the outline of 
the floor of the sella turcica due to erosion 
and thinning of the bone. As the pressure 
continues and the erosion is increased, the 
sella turcica loses its rounded contour and 
the pituitary gland may be pushed partly 
into the sphenoid sinus. 

Occasionally suprasellar cysts may pro- 
duce deformity of the sella turcica simulat- 
ing that of an intrasellar tumor. 
in such cases the tumor has grown both 
above and into the sella turcica. The fre- 


However, 
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Fig. 7. Extensive destruction of sella turcica 
produced by a large carcinoma of the pituitary 
gland. 


quent presence of calcification above the 
sella turcica in such tumors enables them to 
be readily differentiated in most instances. 

Disease of the sphenoid bone, whether of 
primary or secondary origin, often produces 
changes in the sella turcica which might be 
mistaken for evidence of intracranial dis- 
ease. Changes secondary to a malignant tu- 
mor extending from the nasopharynx and 
involving the sphenoid are most common. 
In such conditions the sphenoid sinus is in- 
creased in density and there is a haziness of 
the floor of the sella turcica as the bone is 
destroyed or invaded by the advancing tu- 
mor (Fig. 9). Large sphenoidal growths 
may completely destroy the sella turcica and 
thus be confused from the roentgenographic 
standpoint with very large pituitary tumors. 
Conditions such as gumma, 
multiple myeloma, metastasis, primary ma- 
lignant growths, chordoma and osteoma of 
the sphenoid are comparatively rare. With 
the exception of the shadows cast by osseous 
tumors, it is impossible to distinguish by the 
changes in the sella turcica alone the other 


tuberculosis, 


tumors of either primary or secondary 


origin. 
Displacement of the shadow of the pineal 
gland as evidence of cerebral tumor has been 


_Fig. 8. Flattened sella turcica and eroded clin- 
oid processes, characteristic of extrasellar lesion, 
in a case of a glioma of the cerebellum. 


described by Schiiller, Naffziger, and Vas- 
The presence of this 
change is most valuable in diagnosis and 
may save the patient an encephalogram or a 
ventriculogram in localizing the tumor. It 
is well to remember that in the lateral view 
an area of calcification in the choroid plexus 
(Figs. 10 and 11) may simulate in position 
and shape a calcified pineal gland. In the 
anteroposterior view such a shadow would 
lie well to one side of the median line, and 
if interpreted as a displaced calcified pineal 
gland the surgeon will be disappointed. 
Occasionally a pituitary tumor will erode 
the wall of the sphenoid sinus and thus 
stand in relief against the sphenoidal air 
space. In a case of long-standing increase 
in intracranial pressure the pituitary gland 
and adjoining structures may be pushed into 
the sphenoid sinus by the increased pressure 
and thus produce a similar appearance. I 
have seen one case in which a large cystic 
tumor of the suprasellar type ruptured into 
the sphenoid sinus. The cyst was filled with 
air and was well defined in the roentgeno- 
gram. Eagleton has reported a case of 
brain abscess produced by an anaérobic or- 
ganism in which a shadow of gas in the 
abscess was visible in the roentgenogram. 


tine and Kinney. 
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Fig. 9. 


nasopharynx. 


Increased vascularity of bone must be in- 
terpreted cautiously. It is well known that 
marked variations in the prominence of the 
diploé and other vascular markings occur 
normally. Unless such changes are accom- 
panied by some evidence of erosion of bone 


or other localizing signs, they had best be 
ignored. Angiomatous tumors of the cortex 
occasionally are accompanied by increased 
vascularity of the skull and in many in- 
stances the angiomatous formation extends 


to the soft tissues of the scalp (15). The 
bone in such conditions, in addition to the 
increased vascularity, usually shows rounded 
areas of rarefaction where the blood vessels 
perforate the bone. Unilateral dilatation of 
the groove for the meningeal artery and 
vein may occur when a tumor is so situated 


Invasion and destruction of sella turcica by a malignant tumor of the 


as to press on them at the base of the skull. 
Such instances, however, do not appear to 
be common. 

The value of the foregoing roentgenologic 
signs as evidence of intracranial disease has 
been variously appraised. Crouse, in a re- 
view of the literature, stated that 8 per cent 
of cases of lesions of the brain can be diag- 
nosed directly from the roentgenogram. 
Dandy (5) stated that 15 to 20 per cent 
can be localized by calcification and local 
destructive changes. Sosman (13), in re- 
viewing the main groups of tumors (gli- 
omas, pituitary adenomas, suprasellar cysts, 
meningiomas and acoustic neuromas) which 
made up 88 per cent of the 1,146 tumors 
verified in Cushing’s clinic, was able to iden- 
tify the tumor by means of the roentgen ray 
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. 10. Bilateral calcification of choroid plexus; 


lateral view showing areas of calci- 


Sentlaak either of which might be mistaken for calcified pineal gland. 


alone in 37 per cent. When the indirect 
signs are added, there is about an equal 
chance of determining the presence or ab- 
sence of a lesion. Although these figures 
are higher than those of other observers, 
they are illustrative of what may be accom- 
plished by this method when close co-opera- 
tion by the clinician, surgeon, and patholo- 
gist is possible. 
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Fig. 11. 


Same case as shown in Figure 10. 
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A NEW LEAD PREPARATION FOR THE TREATMENT OF CANCER! 


PRELIMINARY REPORT 


By H. J. ULLMANN, M.D., 
Director, Department of Cancer Research, Santa Barbara Cottage Hospital, 
SANTA BARBARA, CALIFORNIA 


WO years ago I presented a prelim- 
inary report (1) before this Society 
on the use of a new preparation of 
lead (the orthophosphate) in the treatment 
of cancer. In subsequent reports (2, 3) I 
have shown that this preparation is much 
less toxic, especially to the blood, than the 
metallic lead colloid. The hypothesis on 


which the use of this particular compound 
was based was that the orthophosphate was 
formed in the blood from lead or its com- 
pounds and it was during this reaction that 
blood injury occurred. Subsequent work by 


Bischoff and Maxwell (4) in our labora- 
tory has shown that the generally accepted 
reaction does not occur and that this result 
of the interaction of blood and lead is a 
double phosphate of lead and calcium, Pb; 
(PO,).- Caz (PO,)2. They believe that this 
compound is the form in which lead is 
stored in the bones and that the action of 
the parathyroid hormone, which is as spe- 
cific for lead as for calcium, is also in har- 
mony with the double lead-calcium salt con- 
ception. Also, if no reaction between the 
blood and the injected compound occurs, it 
may be assumed that the blood will not be 
injured. 

A suspensoid of this lead-calcium phos- 
phate is somewhat difficult to prepare. 
Heating causes precipitation, so that the en- 
tire manufacture must be carried on under 
aseptic precautions. It will precipitate out 
slowly at room temperature, necessitating 


1Read before the Radiological Society of North America 
at the Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
1928. 


storage in the ice box and difficulty in ship- 
ping. 

When injected into rabbits it was found 
to be as safe as the orthophosphate. 

The effect on patients was interesting. 
The primary effect was an increase in both 
the hemoglobin and the red count, a phe- 
nomenon sometimes observed after the first 
injection of the orthophosphate, but in none 
of the eight patients on whom it has been 
used was an anemia produced. 

The effect on carcinomata is apparently 
as great as with other lead preparations. 
The following case report is given as an ex- 
ample. 

CASE REPORT 


A woman, aged 30, had had an hysterec- 
tomy for carcinoma of the cervix in Febru- 
ary, 1928. A full course of X-radiation 
was given in April and again in June. On 
September 2 she reported having had a 
vaginal discharge for eight months. The 
tip of the vagina presented a dark red, easily 
bleeding, cauliflower-like mass about 3 cm. 
in diameter in the region from which the 
cervix had been removed. This was sur- 
rounded by a moderately hard, easily mov- 
able mass about 7 cm. in diameter, which 
gave a doughnut-like effect to the palpating 
fingers. Calcium lead phosphate was given 
intravenously on October 9, 15, and 25. On 
November 1 the vaginal apex was dark red, 
there was no ulceration, and no sign of 
bleeding even after manipulation. Twenty- 
five mg. radium element in 0.5 mm. silver, 
3 mm. of lead and 4 mm. of dental com- 
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pound was packed against the involved area 
for 24 hours. On November 14 the radium 
was replaced for 48 hours. When examined 
on November 16 the ring of induration 
about the vaginal apex was found to be re- 
duced more than three-fourths and not a 
complete circle. A full course of X-ray was 
then given and the patient instructed to re- 
turn in a month for examination. 

This case is cited, not as a cure of the 
cancer, but to show that the new prepara- 
tion has essentially the same effect as the 
other lead compounds. There is no anemia 
and the patient feels perfectly well. There 
is no vaginal discharge. 


SUMMARY 


A new lead compound is described, which 
is less toxic to the blood than preparations 
previously used, and at the same time ap- 
parently as effective therapeutically. 
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SKIN REACTIONS FOLLOWING EXPOSURE TO ROENTGEN 
RAYS 
I. A COMPARISON OF THE EFFECT OF TWO DIFFERENT WAVE LENGTHS 
ON THE SKIN OF RATS 


By ERNST A. POHLE, M.D., Pu.D., F.A.C.R., and C. H. BUNTING, M.D. 


Professor of Radiology and Professor of Pathology, respectively, University of 
Wisconsin Medical School, Mapison, WISCONSIN 


HE histological changes in the skin 

following exposure to roentgen rays 

have been studied by many investiga- 
tors; a good review of the present status of 
our knowledge on that subject was given re- 
cently by Schinz and Slotopolsky (1). As 
these authors admit, however, in spite of 
the enormous amount of work done in 
that field, many questions still remain un- 
answered. The problem has attracted new 
interest during the last three years because 


Fig. 1-A. Twenty-four hours after ex- 
posure. Macroscopic picture, 


of the revival of the use of supersoft roent- 
gen rays in skin therapy, by Bucky (2). 
Rather enthusiastic claims in the earlier 
publications have given place lately to a 
more conservative attitude (3). One of the 
fundamental questions under discussion con- 
cerns the effect of supersoft rays on the skin 
and on the capillaries. Bucky, himself, as- 
serts that ‘““Grenz rays,” as he calls the ra- 
diation produced at potentials of 6 K.V. to 
12 K.V., are absorbed in the upper layers of 
the skin and do not reach the capillaries in 


the subcutis. Gabriel (4), however, observed 
with the skin microscope identical behavior 
of the capillaries in the erythema area as 
following irradiation by roentgen rays or- 


dinarily used in therapy. He emphasizes 
that for potentials of 8 K.V. and below 8 
K.V., very little capillary reaction and al- 
most no visible erythema are produced by 
even relatively high doses. This is due to 
the fact that these rays of long wave length 
do not reach the deeper capillary layers in 
sufficient quantity. Histological studies on 
human skin by Martenstein and Juon (5) 
and Rottmann (6) led to identical results’ 
while in Bucky’s own experiments (3), the 
vascular changes following exposure to 
Grenz rays were negligible. He used a po- 
tential of 8 K.V. and a dose of 675 r-units; 
his findings agree, then, with the latest capil- 
lary microscopic observations of Gabriel 
(4). 


So far as we have been able to ascertain, 


1Martenstein and Juon recorded erythema on the human 
skin even at 5 K-.V. effective, which is approximately 
7 K.V. peak. 
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Fig. 1-B. Twenty-four hours after exposure. 
Lower field (7 K.V.); vacuolation of epithelial 
cells and their nuclei; dilatation of the capillaries 
and slight exudate in the corium.* * 


*Magnification for all slides: Zeiss Ocular 8x; Ob- 


jective 8 mm. 


all histological studies comparing the effect 
of ordinary roentgen rays’ and supersoft 
roentgen rays were carried out on different 


individuals. It seems logical that a more ac- 
curate procedure would be the exposure of 
two neighboring skin areas in the same in- 
dividual to the two different types of radia- 
tion. This would not only rule out individ- 
ual variations but also variations due to a 
different sensitivity in various parts of the 
body. While human skin is undoubtedly the 
most desirable test object, it would be rather 
difficult to perform the large number of 
biopsies required for such an investigation 


2By that convenient expression, we understand roentgen 
rays excited at potentials between 60 K.V. and 200 K.V. 
as commonly used in therapy. 
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Fig. 1-C. Twenty-four hours after exposure. 
Upper field (60 K.V.); occasional pyknotic 
nuclei; slight edema of the corium and very 
marked dilatation of the subcutaneous blood ves- 
sels.* 


in men. Animal skin, which is, of course, 
easily available, has an entirely different 
sensitivity to radiation from that of human 
Although a number of investigators 
have given the equivalent erythema doses, 
for instance, for rats and rabbits, the re- 
sults obtained in animals are not directly 
transferable to human beings. There has 
been a tendency lately to reject the results 
of animal experiments so far as their rela- 
tion to human radiobiology and radiopathol- 
ogy is concerned. We fully realize the im- 
portance of a conservative interpretation of 
such animal experiments, but we also feel 
that under proper precaution valuable in- 
formation may be obtained. In this par- 


skin. 
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ticular investigation, the results of which 
will be reported later, an attempt is made 
to avoid that objection as far as possible. 
The effects of two types of radiation on the 
same test object are compared and the re- 


after 


Fig. 2-A. Ten days 


Macroscopic picture. 


exposure. 


sults deduced represent a quotient or a rela- 
tive value. It seems reasonable to infer that 
human skin will respond to two types of 
radiation relatively the same because the 
fundamental reactions are identical; they 
are in both cases an injury to the capillaries. 

The most difficult problem was the selec- 
tion of the doses. Although one might con- 
sider giving exposures of equal order of 
magnitude for both types of radiation ex- 
amined here, we decided to proceed in a dif- 
This question touches the 
problem of the relation between wave length 


ferent manner. 


(quality of radiation) and erythema doses 
While 
fields and radiation produced at potentials 


in roentgen units (7). for small 
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between 60 K.V. (unfiltered) and 200 K.y. 
(1.0 mm. Cu. filter), a dose of from 500 r 
to 600 r may be considered a safe toleration 
dose, at present it is still assumed that for 
a wave length of about 1 A. to 2 A. an 
average of 250 r corresponds to an erythema 
(4) for normal human adult. skin, 
Therefore, an identical multiple of these 
doses was chosen in the experiments to be 
described. This takes also into consider- 
ation the fact that a high percentage of 
supersoft rays is absorbed in the upper lay- 
ers of the skin, while only a small percent- 
age of the ordinary roentgen rays is ab- 


dose 


sorbed in skin layers of equivalent thickness, 
At the same time, a comparison with the 
work of Hausser and Schlechter (8) offered 
itself. They studied the relation between 
increasing doses of ultra-violet rays and of 
roentgen rays as measured by the ionization 
method and the corresponding erythema of 
the skin. The relation showed a definite 
dependence on the wave length. While it 
is possible, for instance, to increase the dose 
for ultra-violet rays of 2,540 A. and for 
supersoft roentgen rays three to four times 
without getting equivalent increases in the 
erythema, the reverse holds true for ordi- 
nary roentgen rays and particularly for high- 
ly filtered roentgen rays. A rise of 50 per 
cent in the dose of the latter leads to a two 
or three times higher degree of erythema. 
This problem is of practical importance, 
chiefly in view of the fact that Spiethoff (9) 
in his latest publication suggests administer- 
ing from 2,300 to 4,600 roentgen units of su- 
persoft rays produced at 9 K.V. in the treat- 
ment of keloids. One would scarcely think 
of applying an identical dose of ordinary 
roentgen rays in one sitting. 

Assuming the average human erythema 
dose for supersoft rays at 250 r and for 
ordinary roentgen rays in small fields at 600 
r, we decided to apply, in this series of ex- 


periments, four times these doses to the 
Preliminary tests had shown that 
up to about 500 r of supersoft roentgen rays 


animals. 
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and up to about 800 r of ordinary roentgen 
rays, no well defined macroscopic reactions 
resulted in the skin of rats. 


METHOD 


Male adult rats of the same strain were 


Fig. 2-B. Ten days after exposure. Lower 
field (7 K.V.); very little change as compared 
with Figure 1-B, except for a thinning of the 
epithelial layer. 


selected for the experiments. Two areas of 
equal size (2 cm. X 1 cm.) in the center 
of the back were marked by injecting india 
ink in each corner of the area, following 


clipping of the hair. A strip of normal skin 
of approximately 2 cm. width was left as 
interspace between the fields. Great care 
was taken to select only animals with per- 
fectly healthy skin. The two types of radia- 
tion employed are characterized as follows: 

(1) 7 K.V., 5 ma., 5 em. window skin 
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distance, 11 minutes, equal to 1,000 r; 
quality, lambda effective = 2.0 A. 
(through 0.1 Al.) ; apparatus: transfor- 
mer without rectifier, Muller type tube 
with Lindemann window and water-cool- 
ing pump. 


Fig. 2-C. Ten days after exposure. Upper 
field (60 K.V.); swelling of epithelial cells and 
lobing of their nuclei; Plimmer’s bodies in some 
cells; dilatation of capillaries; edema of corium 
and lymphocytic infiltration. 


(2) 60 K.V., 5 ma., 20 em. F.S.D., 12 
minutes, equal to 2,400 r; quality, lambda 
effective = 0.61 A. (through 2.0 Al); 
apparatus: valve tube rectifier, air-cooled 
type therapy tube. 

The air value (7) was practically the 
same as the skin value because of the small 
size of the exposed fields. The measure- 
ments were carried out with three ioniza- 
the Kiistner 
(which has a special chamber for measuring 


tion instruments: instrument 
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supersoft roentgen rays), the Wulf ionom- 
eter, and the Siemens dosimeter (10). 
The corrections for the readings of the lat- 
ter two instruments when calibrating the 
supersoft roentgen-ray apparatus could 


Fig. 3. Fourteen days after exposure. 


easily be made by comparison with the 


Kistner instrument. During the exposure, 
the rats were tied to a specially built board; 
a lead plate of one-half centimeter thickness 
and 12 cm. & 28 cm. size which had a slit 
1 cm. wide cut in the center could be low- 
ered close to the surface of the animal by 
means of screws and nuts. That the sec- 
ondary radiation from this lead had no in- 
fluence on the growth of hair was assured 
by comparing the re-growth of hair in ani- 
mals which were clipped only with other 
animals which had been clipped and exposed 
while covered entirely by lead close to the 
skin surface. After intervals of 6 hours, 
1 day, 3 days, 7 days, 21 days, 4 weeks, 6 


weeks, and 2 months, three rats were killed 
each time by ether and the irradiated skin 
areas removed. Each of the pieces was cut 
into two parts, one placed in formol, the 
other in Zenker’s solution. The paraffin 


Fig. 4-4. Twenty-one days after ex- 
posure. Macroscopic picture. 


sections were stained in hematoxylin-eosin 
and then examined miscroscopically. In- 
cluding the preliminary tests, a total of 72 
rats had to be used in these experiments. 


EXPERIMENTAL RESULTS® 


During the first ten days there was very 
little macroscopic reaction; only on and 
after the tenth day, the outlines of the ex- 
posed areas became faintly visible (Figs. 
1-A and 2-A). The microscopic evidence 
was in accordance with these observations; 
as shown in Figure 1, taken after twenty- 
four hours, only slight histological changes 


8Limitation of space did not permit a detailed record 
of each single slide examined. 
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were diagnostic. In the lower field (Fig. 
1-B), they consist of a vacuolation of the 
epithelial cells and their nuclei, a dilatation 
of the capillaries, and a slight exudate in 
the corium. The upper field (Fig. 1-C) 
does not show the vacuolation of the epithe- 
lial cells but occasionally a pyknotic nucleus. 
There is, however, a slight edema of the 
corium and a very marked dilatation of the 
subcutaneous blood vessels. For ten days 
the lower field remains practically un- 
changed except for a thinning of the 
epithelial layer, while the upper field pre- 
sents, on the tenth day, the typical picture 
of a roentgen-ray reaction (Figs. 2-4, 
2-B, 2-C). The epithelial cells are swollen, 
their nuclei pale, lobed, and in many places 
divided into two distinct nuclei. In some 
cells there are hyaline masses suggesting 
Plimmer’s bodies. The capillaries are still di- 


Fig. 4-B. Twenty-one days after exposure. Lower 
field (7 K.V.); walls of capillaries definitely 
thickened with multiplication of endothelial nuclei. 
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lated, the corium is edematous, and one sees 
numerous lymphocytes. Between the tenth 
and fourteenth days, the upper field de- 
velops a definite ulcer (Fig. 3). The lower 
field is well outlined and of a bluish-white 
appearance. Microscopically, the epithelium 
in the lower field remains thin; many of the 
cells show shrunken nuclei. Otherwise, 
there is no change as compared with the 
previous slide. After twenty-one days, the 
upper field shows microscopic and macro- 
scopic evidence of beginning healing (Fig. 
4-A). In the lower field, a number of 
capillaries have definitely thickened walls, 
with multiplication of endothelial nuclei 
(Fig. 4-B). The hair around and within 


the exposed areas has started to re-grow. 
An individual difference was noted in this 
respect, since some animals did not show 
re-growth of hair until after four and six 
No explanation of this variation 


weeks. 


Fig. 5-A. One month after exposure. 
Macroscopic picture. 
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Fig. 5-B. One month after exposure. Lower field 
(7 K.V.); epithelium is thin; the malpighian stra- 
tum consists of a single layer of cells; capillary 
walls still swollen; hair follicles decreased in num- 
ber; their nuclei are shrunken, pyknotic and some- 
times fragmented. 


can be offered. It is not due to the method 
of exposure, as control tests have shown. 

After one month, the healing of the ulcer 
in the upper field was progressing well, only 
a small area remaining uncovered by epithe- 
lium (Fig. 5-4). In the lower field, the 
epithelium was still extremely thin, the mal- 
pighian stratum consisting of a single layer 
of cells. The capillary walls were still 
swollen, the hair follicles decreased in num- 
ber ; the nuclei of those visible in the section 
were shrunken, pyknotic, and sometimes 
fragmented (Fig. 5-B). Six weeks after 
the exposure, the upper field was practically 
healed, with the absence of all hair follicles 
and sweat glands in the scar (Fig. 6). In 
the lower area, the thinning of the epithe- 
lial layer remained the same. The capil- 


Fig. 6 (above). 
posure. 


Fig. 7 (below). 


posure, 


Six weeks after ex- 


Two months after ex- 

















laries showed also little change from the 
previous slide. Two months after the ex- 
posure, the upper field was completely 
healed, with a smooth, whitish, epilated 
scar (Fig. 7). In the lower area, the field 
could still be distinguished from the sur- 
rounding skin. The hair had grown rather 
thin. Histologically, the picture was scarce- 
ly changed as compared with the one at six 
weeks’ interval. 


CONCLUSIONS 


1. Exposure of the skin of rats in small 
fields on tne back to roentgen rays of an 
effective wave length lambda — 0.61 A. 
.60 K.V., no filter, measured through 2.0 
Al.) and of lambda = 2.0 A. (7 K.V., no 
filter, measured through 0.1 Al.), in doses of 
four times the average human erythema 
dose (2,400 r and 1,000 r, respectively), 
leads to the following reactions: 

(a) The area treated by the radiation 
produced at 7 K.V. shows little macroscopic 
ulcer between the tenth and fourteenth day 
following the exposure, which heals with a 
smooth scar after two months. 

(b) The area treated by the radiation 
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produced at 7 K.V. shows little macroscopic 
reaction but leaves the skin in an atrophic 
condition two months following the ex- 


posure. There is also no doubt concern- 
ing the effect of these rays on the capillaries 
and on the hair follicles. 

2. Further investigations using graded 
doses of the same order of magnitude for 
both types of radiation are under way. The 
results will provide additional data neces- 
sary to arrive at final conclusions concern- 
ing the biological effect of roentgen rays of 
long wave length. 
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ULTRA-VIOLET RADIATION THERAPY IN ERYSIPELAS? 
By WALTER H. UDE, M.D., Roentgenologist, Minneapolis General Hospital, MiNNEAPOLIS 


N face of the striking results obtained 
in the treament of erysipelas by anti- 
toxin as published by Birkhaug (2), 

Symmers and Lewis (8), and Symmers 
(7), it may seem somewhat audacious to 
submit the following cases, and to advocate 
on their basis the use of ultra-violet radia- 
tion in preference to antitoxin. It is, how- 
ever, a matter of common knowledge that 
the results secured by other investigators 
have demonstrated wide variations in the 
response of this disease to antitoxin. It is 
quite likely that this is due to hesitancy to 
give large enough and repeated doses of the 
antitoxin, either because of timidity on the 
part of the administrator, or because of his 
desire to keep down the cost of the treat- 
ment. Nevertheless, it would seem that the 
average physician would be glad to have a 
simple method of treatment for this disease, 
a method which apparently secures excellent 
results, with a minimum of danger, discom- 
fort, and expense to the patient. 

In the Department of Contagious Diseases 
of the Minneapolis General Hospital, three 
methods of treatment of erysipelas have 
been used during the past four years. From 
January, 1926, to September, 1928, most of 
the cases were treated with roentgen radia- 
tion, as advocated and previously reported 
by Platou and Rigler (4). These comprise 
a series of 139 hospitalized cases. From 
October, 1928, to July, 1929, most of the 


cases were treated by ultra-violet radiation. 


These comprise a series of 91 cases. Dur- 
ing the period from January, 1926, to July, 
1929, 26 cases were treated with both roent- 
gen radiation and antitoxin, 21 with both 


i1From the Departments of Roentgenology and Contagious 
Diseases of the Minneapolis General Hospital and the De- 
partment of Roentgenology of the University of Minnesota 
Medical School. 


ultra-violet radiation and antitoxin, and 12 
of the mildest cases with antitoxin only. 
Our observations have now demonstrated to 
us that in our hands these three methods of 
treatment give practically the same end- 
results, with some minor advantages shown 
for the ultra-violet series. If this be true, 
there should be little question as to the ad- 
visable method of treatment of this disease. 

The use of ultra-violet radiation in the 
treatment of erysipelas has been widely ad- 
vocated, but has apparently been given very 
little credit. Books on physiotherapy ad- 
vocate a definite technic and claim the best 
results. J. Becker (1) has reported his ob- 
servations in a few cases. Ide et al. (3) 
have used it for several years with very sat- 
isfactory results. But skepticism in regard 
to the therapeutic effects of ultra-violet ra- 
diation only recently permitted the follow- 
ing to be published as an answer to a query 
in the Journal of the American Medical As- 
sociation: 


“There is no scientific justification for the 
use of ultra-violet radiation on the lesions of 
erysipelas. This agent has not a specific ac- 
tion, and, more important, when used in ther- 
apeutic dosage it is an irritant. Not infre- 
quently an irritant, locally applied, aggravates 
erysipelas, a disorder which at its best is 
serious.” 


This was undoubtedly written by one who 
had never seen the application of this type 
of treatment. The following quotation 
from Sampson (5) more nearly covers this 
query: 


“Tt might be thought that the deliberate su- 
perimposing of a violent third degree dermati- 
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tis-producing dose of quartz rays (short wave 
technic) upon an already acutely inflamed area 
of erysipelas would be the acme of cruelty, 
but this certainly is not true. Within an hour 
or two from the time this dose of quartz ray 
is applied over the affected area the pain and 
swelling begin to subside and a few hours 
later the temperature begins to recede. When 
the quartz-ray reaction subsides (provided it 
has been evenly applied all over the affected 
skin) the erysipelas has also disappeared.” 


Method of Treatment.—We have em- 
ployed the quartz mercury vapor lamp. The 
burner is placed at an 8-inch distance in or- 
der to get as large a concentration of the 
short wave lengths as possible. The ex- 
posure time varies with the efficiency of the 
lamp, and is represented by twice the time 
required to produce a mild erythema on nor- 
mal skin. This dose is somewhat below the 
vesiculating dose, but produces a strong ery- 
thema. The eyeballs are carefully protected 
by black paper, but the eyebrows are ex- 
posed. A margin of one inch of normal 
skin beyond the raised edge of the disease 
is included in the field. If the scalp is in- 
volved, no attempt is made to protect any 
part of it. If the entire involved area is 
easily covered by one exposure, this com- 
pletes the treatment. In bilateral facial in- 
volvement, or in other locations where one 
exposure will not reach the margins, two or 
three areas are exposed, and these are per- 
mitted to overlap. We prefer not to re- 
peat the treatment unless there is definite ex- 
tension, which rarely occurs. The treat- 
ment is occasionally repeated two days later. 
Local applications of magnesium sulphate 
solution or other substances are not per- 
mitted following radiation. All other treat- 
ment is symptomatic. 


RESULTS 


The local lesion invariably responds to 
this type of treatment. A severe erythema 
develops, with some immediate increase in 
At the end of 48 hours this 


the edema. 
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edema subsides and wrinkling of the in- 
volved skin is noted. There is usually a 
critical drop in the temperature within 24 
to 48 hours, often to the normal level, al- 
though in many cases a slight elevation per- 
sists for the next 24 to 36 hours. The lo- 
cal pain and burning are relieved within the 
first few hours, and the patients then usual- 
ly continue to be comfortable. In our se- 
ries of 61 uncomplicated cases which had no 
other treatment the average time from treat- 
ment to absolutely normal temperature was 
3.24 days; to normal symptoms, 4.36 days. 
It is a rule of our contagious service to hold 
all patients for four days after the return to 
a normal temperature. This in part, no 
doubt, accounts for the fact that the aver- 
age time from treatment to discharge in this 
group is 8 days, while the average time of 
the disease from onset to discharge from 
the hospital is 10.34 days. 

Table I (see next page) shows these re- 
sults, as well as the average figures for the 
entire series of 91 cases. The latter includes 
complicated cases and those which also had 
antitoxin as additional treatment. 

A number of ambulatory cases have been 
treated by this method, the patients thus be- 
ing permitted to convalesce at home. The 
absence of any possible sequele from the 
treatment itself gives it a wide range of ap- 
plicability. There can be no possible ques- 
tion about the production of an epilation, as 
ultra-violet radiation is not able to do this, 
Vesiculation, of course, should be avoided, 
but this is a remote danger, as there is a 
wide margin of safety. 

We find it important to start the treat- 
ment early in the disease, as in this way 
the familiar sequelze of edema of the exter- 
nal auricle, toxic psychoses, and alopecia are 
best avoided. Alopecia is more prone to de- 
velop when the scalp has been involved, and 
in our experience usually remains localized 
to the area involved by the disease. When 
the treatment is instituted late in the disease 
the local results appear to be much the same 
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DATA FROM 91 PATIENTS WITH ERYSIPE 


LAS TREATED BY ULTRA-VIOLET RADIATION 




















of cases treated 


No. 





No. and percentage of cases died 


All cases Uncomplicated cases only 


11, or 12.1% 





No. and percentage of deaths due directly to | 
erysipelas 


= pie 
5, or 5.5% 





No. of cases recovered 


80 





Average time to normal temperature 


3.5 days 





Average time to normal symptoms 


4.65 days 4.36 days 





No. of extensions after treatment 





Average. duration B to discharge 


7, or 7.7% 


9.06 days 





Average duration onset to discharge 


11.8 days 


10.34 days 





No. of patients less than one year of age 


6 





Percentage of deaths among patients less than | 
one year of age 








*Twenty-one of these patients also had antitoxin, four o 


as in the early cases, but the sequelz are not 
affected. 

It has been previously shown by Platou 
and Rigler (4) that roentgen radiation in 
erysipelas definitely shortens the duration of 
the disease. Since the data with the use 
of ultra-violet radiation show almost iden- 
tical results with those of roentgen radia- 
tion, the comparison with cases treated with- 
out either of these methods is not repeated 
in this presentation. 


CONCLUSIONS 


1. The treatment of erysipelas by ultra- 
violet light is advocated as a universally 
applicable method: (a) it is readily available 
in practically all communities; (b) it re- 
quires only one treatment; (c) it is devoid 


f whom died. 


of danger; (d) it is inexpensive; (¢) the 
results are comparable to those of any other 
method. 

2. The technic of treatment is simple. It 
can be carried out with any ultra-violet 
lamp, and necessitates only a knowledge of 
the efficiency of the lamp. 

3. This form of treatment is applicable 
to ambulatory patients who can be kept un- 
der observation in the home. This effects a 
saving to the patient as it eliminates hos- 
pitalization. 

4. The data on 91 patients treated by 
this method are presented. 
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Penetrating Necrosis of the Abdominal 
Wall Seven Years Following Roentgen 
Sterilization for Uterine Fibroid. M. Hen- 
kel. Strahlentherapie, 1929, XXXI, 563. 

A woman 44 years of age was sterilized by 
roentgen rays. She received the first dose on 
January 1, 1921, when two fields were ex- 
posed over the left and right anterior abdo- 
men, filter 0.5 Zn., F.S.D. 23 cm., depth dose 
in 10 cm. 16.7 per cent, size of field 80 sq. 
cm., dose about 90 per cent E.D., based on 
measurements with the Kienbock method. 
With the same technic, the same fields were 
exposed again on March 8, 1921, 100 per cent 
E.D. over each field. Pigmentation followed 
the exposure, but disappeared later. 

In May, 1928, she consulted a surgeon and 
reported that three weeks previous, a dis- 
charging ulcer had formed in the right lower 
abdominal region. Examination revealed that 


in both treated areas there was telangiectasis 
in dry and slightly infiltrated skin. In the 
center of the right field there was a typical 
roentgen ulcer. Twenty years earlier the 
patient had undergone appendectomy. Ex- 
cision of the ulcer was attempted. It appeared 
then that the injury went through fascia, 
muscle, and down into the parietal leaf of the 
peritoneum; no intra-abdominal injury could 
be detected. All diseased tissue was excised. 
The wound healed well at first, then there 
developed secretion of an opaque watery fluid, 
and it took eight weeks for the final closing. 
The uterus is normal and there are no symp- 
toms from the bladder. 

The author believes that this case should 
induce us to be very careful when considering 
indications for X-ray therapy of non-malig- 


nant conditions. 
E. A. Pours, M.D., Px.D. 





SOME UNUSUAL X-RAY FINDINGS IN SKULLS’ 


By CASSIE B. ROSE, M.D., Presbyterian Hospital, Cu1caco 


HE first three sets of films presented 
for your consideration are those of 
the skulls of three negroes, each of 

whom had a severe anemia. 

The first patient is three years of age 
(Hospital No. 195,095). The skull films 
show a radial appearance in the cortex of 
the bone, at the peripheral margin of the 
vault, over the parietal area. This is the 
earliest stage of bone change that I have 
seen in the anemia under discussion. 

The second patient is nine years old 
(Hospital No. 173,257). On lateral view 


(Fig. 1), the skull film shows many fine ra- 
diating lines of new bone projecting verti- 
cally from the margin of the skull vault, be- 
tween the coronal and occipital sutures. On 
the film taken at a tangent to the parietal 
eminence, these lines are brought distinctly 
into view, and have a height of 12 milli- 


meters. On the antero-posterior view these 
radiating lines can be seen bilaterally, but 
seem much shorter because of the angle at 
which the film is taken. 

The third patient is a boy nineteen years 
old (Hospital No. 179,714). On lateral 
view (Fig. 2), the skull is large. There are 
numerous fine projecting lines extending 
outward from the margin of the skull vault, 
between the coronal and occipital sutures. 
These radiating lines are 1.5 cm. in height. 
For a distance of 3 cm. below the margin of 
the vault, the parietal bone has a porous ap- 
pearance, with evidence of many linear 
markings. Therefore this new bone pro- 
jects, like a porcupine’s quills, over the en- 
tire parietal eminence. Each of these pa- 
tients has many sickle-shaped red corpuscles 
in the blood. 

“Sickle-celled anemia’ 


, 


was first described 


1Read before the Radiological Society of North America 
gs Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
1 . 


by Dr. James B. Herrick(1) in 1910. An ab. 
stract of his report is as follows: 

A negro boy, aged twenty years, has q 
severe chronic anemia, present since child- 
hood, with frequent acute exacerbations, 
and no evident organic lesion to account for 
it. Moderate glandular enlargement, slight 
icterus, and a little enlargement of the heart 
are present. The hemoglobin is 40 per cent, 
leukocytes 40,000, erythrocytes 2,570,000, 
color index 0.78. The differential leukocyte 
count is practically normal. The red blood 
corpuscles show change in size, shape, and 
color. The most striking change, and that 
which calls forth the report, is “the elongat- 
ed and sickle-shaped” appearance of many 
of the red cells, both in the fresh specimen 
and in those fixed by heat. The liver and 
spleen are not enlarged. 

Some of the cases reported subsequently 
have had enlargement of the liver and 
spleen. 

In 1925, Cooley, Witwer, and Lee (2, 3) 
first described changes in the skulls of these 
patients as seen on the X-ray film. They re- 
port seven cases, each with the same skull 
findings, though with some variation in de- 
gree. Three cases came to autopsy. In one 
of their cases the height of the rays of new 
bone shown in the X-ray film increased from 
0.75 to 2.0 cm. during the period that the 
patient was under observation. Their au- 
topsy report shows an increase in the spongy 
trabeculated bone in the middle table, with 
hyperplasia of the leukoblastic marrow, and 
aplasia of the erythroblastic marrow. The 
skulls were thick, but easily sawed. 

In this connection I 
skull films of a colored child, aged nineteen 
months (Hospital No. 227,971), who also 
has a severe anemia. The appearance of 
some of the red blood corpuscles is similar 
in shape to those found in sickle-celled ane- 
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ROSE: SOME UNUSUAL X-RAY FINDINGS IN SKULLS 


Fig. 1. On lateral view, the skull film shows many fine radiating lines of new bone projecting vertically 
from the margin of the skull vault, between the coronal and occipital sutures. 


mia. A diagnosis of lead poisoning was es- 
tablished in this case by the finding of a 
definite “blue line” on the gums. This child 
got the lead by eating the paint from his crib 
and similar places. In the skull films there is 
no ray-like new bone, such as was present 
in the cases of true sickle-celled anemia. 

The absence of these rays may be used in 
the differential diagnosis of an anemia with 
doubtful blood findings. 

The next subject is a discussion of shad- 
ows in skull films, which, although clearly 
seen on the lateral view, apparently disap- 
pear on the antero-posterior view. 

These films of a child’s skull show, on the 
lateral view, a dense rounded shadow, lying 
just above the skull base, and between the 


shadows of the sella and the petrous portion 
of the temporal bone. Lipiodol had been 
injected into an osteomyelitic sinus, which 
accounts for this density. It was not pres- 
ent on films taken previous to this injection. 
One also notes a rounded area of decreased 
density, 1 cm. in diameter, defined with fair 
sharpness, situated in the posterior part of 
the parietal region. 

On the antero-posterior view, the de- 
creased density is distinctly seen lying a lit- 
tle above the left orbit. It is probably a 
congenital defect in the bone. The heavy 
density is not seen on this view, because the 
lipiodol had escaped before the film was 
taken. 

Last summer, films were taken of an 
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Fig. 2. On lateral view, the skull is large. There are numerous fine projecting lines extending out- 


ward from the margin of the skull vault 


For a distance of 3 cm. below the margin of the vault the 


parietal bone has a porous appearance, with evidence of many linear markings. 


adult because of headache (Hospital No. 
226,723). The lateral view of the skull of 
this patient shows a rounded, sharply de- 
fined area of decreased density, 1 cm. in 
diameter, lying in the temporal region. 
There is a little mottling, or unevenness in 
density, within this area. On the stereo- 
scopic films this shadow lies on the lateral 
wall of the skull. 
view this shadow disappeared. 


On the antero-posterior 
It was re- 
peated on the lateral re-ray after three 
weeks, excluding artefact. The palpation of 
the patient’s skull revealed a small thickened 
place in the scalp corresponding in size, 
shape, and position to the shadow on the 
film. 

Four years ago a skull film was taken of a 


patient who complained of a migraine type 
of headache. The lateral view (Fig. 3) 
shows an oval, sharply defined, uniformly 
dense shadow, measuring 1%x2% cm, 
which stands out distinctly in the posterior 
parietal region. There are slight convolu- 
tional impressions. Calcification of the 
pineal gland is present. On the antero-pos- 
terior view I could not see this shadow. Un- 
fortunately we had not taken stereoscopic 
films. I showed the film to several of my 
colleagues, and none of us could, at that 
time, locate the cause of the shadow, nor 


explain its disappearance on the antero- 


posterior view. 
The calcification in brain tumors does not 
give a sharply outlined shadow, while calci- 
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Fig. 3. This skull film, of a patient who complained of a migraine type of headache, was taken four 
yeats ag0.... It shows an oval, sharply defined, uniformly dense shadow, which stands out distinctly 
in the posterior parietal region. On the antero-posterior view I could not see this shadow. 


fication in scars is sharply outlined, with a 
wavy or pointed margin. 

Here is a sharp, smooth outline. The pa- 
tient had no symptoms of tumor. There 
had been no previous injury or inflamma- 
tory process of the head. 

I knew that parts nearest the film show 
best, and that soft tissues near the film may 
seem denser than they really are. We had 
a genito-urinary film on which an oval shad- 
Ow was seen at the level of the second lum- 
bar and was thought to be a stone. A later 
film showed this ‘“‘stone” at the tip of the 
catheter. I noticed, however, that the shape 
of the possible stone shadow was a little dif- 
ferent from that of the first film. I thought 


there might be two stones which were now 
in a little different relation to each other. 
Examination of the patient revealed a wart 
on the back. Now this shadow was easily 
explained—this wart was the supposed 
stone! After its removal the stone was 
gone! 

I knew, too, that a black line may often 
be seen along the margin of a fat fold, as 
the gluteal folds, or across the back, when 
the soft tissues are not in equally good con- 
tact with the film. Such a darkened line 
may also be seen along the border of the 
psoas muscle, or around the kidneys, where 
a certain space exists between the parts. It 
is often seen on the margin of two appar- 
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ently intersecting ribs, as on chest films. 
Here the intervening lung supplies the air 
space. 

Still, knowing all this, I did not apply the 
knowledge. Had I done so, I should have 
explained the shadow in question, for it was 





Fig. 4. 
said that the cause of the shadow must lie on the 


“Because of this black line, Dr. Schiller 


outside of the skull. We then examined the antero- 
posterior view closely before a strong light and 
found a small, very faint, nodular bulging in the 
soft parts at the margin of the bone in the left 
parietal region.” Antero-posterior view of same case 
as shown in Figure 3. 


on the basis of these two points that the ex- 
planation was made, two years later, by Dr. 
Arthur Schiiller, of Vienna. On seeing this 
film, even without stereoscopic views, he at 
once noticed a faint black line about the 
margin of this density, thus indicating an 
air space. This line is less distinct than the 
black line along the margin of the rubber 
hairpin which the patient was wearing when 
this film was taken. 

Because of the black line, Dr. Schiiller 
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said that the cause of the shadow must lie 
on the outside of the skull. We then ex- 
amined the antero-posterior view (Fig. 4) 
closely before a strong light, and found a 
small, very faint, nodular bulging in the soft 
parts at the margin of the bone in the left 
parietal region. The patient was then ex- 
amined and a very slight prominence was 
found on the left side of the skull near the 
parietal eminence, about the size of the 
density in question, and flat. 

Dr. Schiiller thought it was a flat seba- 
ceous cyst, and was quite certain that it ac- 
counted for the shadow in question on the 
film. 

Lately I have had opportunity to check up 
on this case. On the stereoscopic views the 
shadow lies on the skull wall and not in the 
interior of the skull. It is smaller and more 
sharply defined on the dextra-sinistral view 
than on the opposite, showing that it lies 
closest to the left side of the skull. It has 
not increased in size. On the antero-poste- 
rior and postero-anterior views, it is seen 
only as a small faint shadow in the soft 
parts of the left side. 

This experience made me suspect a seba- 
ceous cyst in the previous case, because the 
shadow which was so distinct on the lateral 
view disappeared on the antero-posterior 
view. The fact that it was a shadow of 
decreased density in contrast to the heavy 
density of the last case is probably explained 
by a difference in the type of material in 
the two cysts. 

These are the only cases of this type 
which I have seen. 

Since I have not been able to find a de- 
scription of similar shadows in the litera- 
ture, I consider them worth while report- 
ing to you. 

These findings emphasize the value of 
stereoscopic films. 

They also show that consideration of the 
smallest points in each film helps the one 
who knows them. 


























ROSE: SOME UNUSUAL X-RAY FINDINGS IN SKULLS 
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DISCUSSION 


Dr. M. C. Sosman (Boston): There are 
three important points in these two papers 
which I would like to emphasize. First, let 
us consider the peculiar perpendicular ray- 
formation in the parietal regions as demon- 
strated by Dr. Rose. This has been noted 





1“An_ Intracranial Calcification, Probably of Choroid 
Plexus,” by John A. Beals, M.D., will be published in an 


early issue of RaproLocy. 


See text of Dr. 


Sosman’s discussion. 


in similar cases by Dr. Vogt, of the Chil- 
dren’s Hospital in Boston, and others, and 
when typical in appearance is indicative of 
sickle-cell anemia (if the patient be of the 
colored race) or of congenital (splenic) ane- 
mia or congenital hemolytic jaundice (if the 
patient is white). It may be that these are 
all the same disease, as only a few of the 
“splenic anemia” children show this typical 
appearance. In connection with this it is 
wise to note that a suggestion of this picture 
of perpendicular ray-formation is frequently 
seen in apparently normal young persons. 
Let me illustrate by this diagram (Fig. 1). 
In the Section I, you see what I have just 
referred to as a fairly frequent and probably 


normal appearance. This radiating struc- 














514 


ture is limited to the outer table and does 
not extend beyond it, is symmetrical, and 
appears usually in the midparietal area. We 
do not know what it is as yet but think it 
may be either rickets or scurvy, or possibly 
an area of hemopoietic marrow which has 
not yet been replaced by normal adult bone. 
It is quite similar to the condition presented 
to-day by Dr. Rose (II), but the latter ex- 
tends beyond the normal line of the outer 
table, and may occasionally form a consider- 
able ridge or plateau externally. It also is 
symmetrical, bilateral, and parietal, and the 
differential diagnosis can be made from the 
X-ray appearance as well as by the clinical 
and hematological studies. The third con- 
dition shown diagrammatically in Fig. 1 
(III) may at times be confused with the 
appearance found in these anemias, and vice 
versa. This diagram represents the new 


bone formation caused by a meningioma or 
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so-called “dural endothelioma.” This pro- 
cess is but rarely bilateral or symmetrical, 
involves both tables of the bone as well as 
the diploé, and may occur in any part of 
the cranial vault. You have, in addition, a 
worm-eaten appearance of the involved and 
adjacent original bone, due to increased 
vascularity as well as to actual perforation 
of the bone by the tumor cells. The three 
conditions seem to be a continuous grade 
without sharp limits or demarcations, but 
the differentiation can be made by attention 
to these details. 

The second point, brought out by Dr. 
Rose, is the importance of stereoscopic 
views as demonstrated by the patient with a 
shadow lateral to the temporal bone. We 
think that stereoscopic views are quite im- 
portant, in fact necessary, and we always 
demand them whenever it is possible to get 
them. 
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VER since the introduction of the 
X-ray in the examination of the chest 
radiologists have fully realized that 

a flat plate of the thorax is insufficient for a 
complete analysis of the various structures, 
normal and abnormal, contained in the 
thoracic cavity. The use of the antero- 
posterior and lateral views so commonly 
resorted to in the study of the spine and ex- 





Fig. 1-4. Anterior view taken at six-foot dis- 
tance of a young adult male. The size of the 
heart bears a definite relation to the size of the 
thorax. 


tremities did not seem to appear to be ap- 
plicable in the study of the thoracic contents. 
To overcome the limitations of the flat view, 
stereoscopy was introduced. Theoretically 





1Read_ before the Rodicingiess Society of North America 
at ~ Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
1928. 
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stereoscopy should answer every purpose; 
practically, however, such is found not to be 
the case. Many years of constant use of 
stereoscopic views of the chest in the an- 
tero-posterior position, supplemented by 
the lateral view, have fully convinced me 
that the value of stereoscopy has been over- 
rated to a large degree. There may be a 
possible exception in an early case of pul- 


X 








Fig. 1-B. Lateral view taken at six-foot dis- 
tance. Notice heart’s location in the anterior half 
of thorax, its oblique position, the anterior and 
posterior transparent triangles, the position of 
the aorta. 


monary tuberculosis, but in the case of gross 
lesions of the pulmonary and cardiovascular 
systems the antero-posterior and _ lateral 
views are by far superior in locating abnor- 
mal shadows, determining their relation to 
the surrounding structures, and the interpre- 
tation of their probable nature. 
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Fig. 2-A. Anterior view taken at six-foot dis- 
tance of a young adult female. 





The routine use of lateral views has also 
impressed me with the existence of a fixed 
relationship of the various structures in the 
lateral aspect under normal conditions. 
This observation has enabled me to recog- 
nize early changes associated with any of 
the several structures of the thoracic cavity. 
Because of the importance of this observa- 
tion it has always been my aim to obtain 
true lateral views. An oblique view will 
often yield valuable knowledge about any of 
the organs, but the correct relationship be- 
tween the organs is made more difficult for 
an accurate analysis. The same, of course, 
applies to the antero-posterior view. This 
is the reason radiologists always insist upon 
true antero-posterior views. 


THE X-RAY ANATOMY OF THE THORAX 


The X-ray appearance of the anatomical 


structures of the thorax in the anterior and 
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Fig. 2-B. Lateral view. Notice the relation of 
the esophagus to the trachea above and heart be- 
low. The descending aorta is between the esoph- 
agus in front and the spine behind. Notice the 
difference in level of the anterior and posterior 
costophrenic angles. 


posterior views is too well known to require 
any special description. There is, however, 
one thing about the antero-posterior view 
which commands some mention. It has 
been observed that there exists a constant 
relation between the size of the thorax and 
the size of the heart. Much valuable work 
has been done in the past in compiling nu- 
merous tables expressing the size of the 
heart in relation to the age, sex, height, and 
weight of the individual. These tables have 
been found so complicated that they are 
seldom referred to by clinicians or radiol- 
In 1922 Dr. Friedlander and I (1) 
developed a simple formula by which we 
could predetermine the size of the heart in 
a given individual under normal conditions. 
The formula is based upon the factors to 
The transverse and antero- 


ogists. 


be enumerated. 
posterior diameters of the thorax are de- 
termined, the measurements being taken at 



































Fig. 3-A. W. 
age, with history of syphilis. 
erate dilatation of the aorta. 


Posterior view. Male, 35 years of 
Notice the mod- 


the level of the fourth rib anteriorly. The 
two measurements are multiplied and the 
product is divided by the sum of the two 
measurements. The quotient will be equal 
to the transverse diameter of the heart under 
normal conditions. 

For example: The transverse diameter 
of the thorax is 30 cms. The antero-pos- 
terior diameter of the thorax is 20 cms. 

0x0. 

30 + 20 yi 
If the actual transverse diameter of the 
heart, taken at a six-foot distance, does not 
exceed the predetermined measurement of 
12 cms., it will be evident that no hyper- 
trophy exists in that particular individual. 
If, however, the actual transverse diameter 
of the heart is found to exceed the predeter- 
mined measurement, there is strong evi- 
dence of the existence of cardiac enlarge- 
ment. The above formula has been put in 
practice in a large number of individuals of 
all ages, weights, and heights during the past 
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Fig. 3-B. The dilatation is chiefly confined to 
the ascending aorta. Notice its marked encroach- 
ment upon the anterior transparent triangle. 


six years, checked by the clinical and physi- 
cal findings, and has been found to agree 
with our previous findings (see Fig. 1-4). 

The X-ray anatomy of the lateral view 
of the thorax (see Fig. 1-B) will receive 
more detailed study since it is the one which 
is less familiar. The lateral view is bound- 
ed in front by the sternum and costal 
cartilages. Behind, it is bounded by the 
distal extremities of the ribs, in front of 
which are the dorsal vertebre and the in- 
tervening cartilages projecting into the 
thoracic cavity. It may here be noticed that 
abnormal changes of the spine and sternum 
are best recognized in this position. Above, 
the lateral view is bounded by a dense un- 
differentiated shadow due to the structures 
of the shoulders and neck. Below, it is 
bounded by the diaphragm, the two leaves 
of which can readily be recognized. A 
glance at their anterior and posterior boun- 
daries shows the anterior costophrenic angle 
to be on a higher level than the posterior 
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Fig. 4-A. Anterior view. Notice the shadow 


in the superior mediastinum. 


costophrenic angle. This is an important 
point to be remembered, since in the case 
of free fluid in the pleural cavity it is 
the lower posterior costophrenic angle which 
is the first to be obliterated. The diaphragm 
may be found to be elevated and partly to 
obscure the heart shadow as a result of 
paralysis of the phrenic nerve or due to 
increased intra-abdominal pressure, such as 
tumors, ascitis, etc.; or it may be found to 
be low as a result of emphysema, pneumo- 
thorax, or pleurisy with effusion. Adhesions 
between the diaphragm and pleura and their 
exact location can fully be determined. 

In the study of the intrathoracic struc- 
tures the usual anatomical nomenclature ap- 
plying to the mediastinum is here adopted. 
However, it should be understood that the 
terms are used with some degree of latitude. 

The superior mediastinum occupies the 


space above the imaginary plane which ex- 
tends from the lower border of the manu- 
brium to the lower border of the fourth 


Fig. 4-B. Lateral view. Notice the downward 
displacement of the heart and arch of the aorta, 
also the backward displacement of the descend- 
ing aorta by an aneurysm arising from the 
ascending aorta in front and another probably 
arising from the innominate artery. 


dorsal vertebra. Below this imaginary 
plane is the convex surface of the arch of 
the aorta. Under abnormal conditions when 
the aorta is dilated the arch of the aorta may 
be found to extend above the imaginary 
plane. The region above the plane is bi- 
sected from above downward by a column 
of greater transparency, due to the trachea. 
Its exact course is downward and somewhat 
backward. Its walls are parallel. The 
width between the walls depends upon the 
age of the individual. In old persons 
the tracheal rings can often be made out. 
Below, the trachea is overlapped by the arch 
of the aorta which decreases its transpar- 
ency. Changes in the parallelism of the 
walls or changes in the position of the tra- 
chea (see Figs. 7-A and 7-B) can readily be 
recognized in the lateral view. In front of 
it and parallel to it there is an area in the 
shape of a column of relatively greater 
density than the neighboring structures. 
This is due to the large blood vessels arising 
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Fig. 5-A. Anterior view. Notice the shadow 
on the right side of the heart. 


from the arch of the aorta and the large 
veins which enter the right auricle. The 
width of the shadow depends upon the 
habitus of the individual. It is broader in 
broad-chested individuals and narrow in 
narrow-chested individuals. Aneurysms 
arising from these blood vessels can be de- 
termined with a certain degree of accuracy 
(see Figs. 4-4 and 4-B). Behind the 
trachea and parallel to it is the esophagus, 
which cannot be differentiated unless it is 
rendered opaque (see Figs. 2-A and 2-B). 
In front and back of the above structures 
are the apices of the lungs. Fine changes 
in the lungs in this region cannot be differ- 
entiated, but gross changes and their exact 
location can fully be determined. 

The inferior mediastinum is divided into 
the anterior, the middle, and the posterior 
mediastinum. 

The anterior mediastinum is the space in 
front of the anterior surface of the heart. 
Its outline is that of a triangle and it is 
relatively transparent, hence it is named the 
anterior transparent triangle (2). Its trans- 
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Fig. 5-B. Lateral view. The shadow is in re- 
lation to the ascending aorta and is due to an 
aneurysm. 


parency and size vary with the state of 
respiration: it is larger and more transpar- 
ent upon inspiration and smaller and less 
transparent upon expiration. In infants this 
triangle is found to be small and more or 
less opaque, possibly due to the presence of 
the thymus but more likely to the shallow 
respiration. Under 
this triangle may be found to be very much 
enlarged and of greater transparency as in 


abnormal conditions 


the case of emphysema, or it may be found 
to be diminished or entirely absent as a re- 
sult of an enlarged heart, dilatation of the 
ascending aorta (see Figs. 3-d and 3-B), 
aneurysms (see Fig. +2), or pericardial 
effusions. Inflammatory changes in the 
lungs or the presence of tumors in the an- 
terior mediastinum (see Figs. 6-4 and 6-B) 
will obscure the transparent triangle. 

The middle mediastinum includes the 
heart, ascending aorta, and the arch of the 
aorta (see Fig. 1-B), structures which are 
located in the anterior half of the thorax. 


Their position in relation to the thorax is 


oblique and their shape is that of a hen’s 








Fig. 6-A. Anterior view. Notice the two shad- 
ows, one on the right and another on the left 
side of the heart. Their posterior boundary can- 
not be seen. 


egg. The lower pole corresponds to the 
apex and is directed downward and for- 
ward. The upper pole corresponds to the 
arch of the aorta and is directed upward 
and backward. The base of the heart can- 
not be made out with accuracy; however, it 
is often possible to make out a ring-like 
shadow below the arch of the aorta which 
represents the left bronchus, known to lie 
on a level with the base of the heart. The 
lateral view also enables one to get a more 
accurate knowledge of the individual cham- 
bers, since in this position the two halves of 
the heart, namely, the right and left sides, 
are not superimposed as in the case of the 
antero-posterior view. The anterior half of 
the oval shadow belongs to the so-called 
right side of the heart, and the posterior 
half belongs to the so-called left side of the 
heart. A line of demarcation between the 
auricles above and the ventricles below can 
seldom be made out unless any one of the 
chambers is enlarged (see Fig. 2-B). The 


anterior surface of the heart and ascending 
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Fig. 6-B. Lateral view. Both shadows are lo- 
cated in the anterior part of the thoracic cavity. 


aorta present an even surface and no line of 
demarcation can be made out between the 
structures, but if the aorta is dilated the 
smooth surface between the heart and aorta 
is interrupted by the forward bulging of the 
latter. The posterior surface of the heart 
is somewhat convex. Above, it is continu- 
ous with the concave border of the arch of 
the aorta. Below, it is in contact with the 
diaphragm. The inferior vena cava is to be 
recognized by the presence of a dense 
straight shadow between the diaphragm and 
the posterior border of the heart. Under 
abnormal conditions the heart loses its oval 
shape and assumes a globular or an irregular 
depending upon the pathologic 
As a rule 
in mitral diseases the shape of the heart is 


outline, 
changes of the various chambers. 


more or less globular, depending upon the 
degree of hypertrophy. In aortic diseases 
the outline of the heart shadow is more or 
less irregular, and the lower posterior border 
of the heart, which represents the left ven- 
tricle, is always seen to project backwards 
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Fig. 7-A. Anterior view. There is nothing ab- Fig. 7-B. Lateral view. Notice the forward 
normal except a moderate dilatation of the aorta. displacement of trachea by a tumor. Also notice 
the interlobar pleuritic thickening between the 


lobes. 


toward the spine. In both conditions the boundary into the posterior half of the 
heart is found to extend beyond its normal _ thorax. 
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Fig. 8-A. Anterior view. Notice the left dis- Fig. 8-B, The lateral view shows an irregu- 
placement of the heart and a shadow behind the lar shadow in the region of the hilus, diagnosed 
heart which appears to be due to the aorta, as a tumor and confirmed by the autopsy. 
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Fig. 9-A. Anterior view. Notice the cavity Fig. 9-B. The lateral view shows this cavity 
in the right apex, with fluid. to be located in the posterior half of the upper 
lobe. 


The posterior mediastinum is the space 
behind the posterior surface of the heart. 


In this region there is contained the hilus, 
the descending aorta, and the esophagus. 








Fig. 10-A, The anterior view shows a dense Fig, 10-B. The lateral view shows the shadow 
shadow at the periphery of the left lung. to be confined to the base of the upper lobe. 
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The hilus is recognized by its irregular dense 
shadow below the arch of the aorta. The 
esophagus cannot be differentiated unless it 
has been rendered opaque (see Fig. 2-B). 
It lies in close relationship with the posterior 
surface of the heart and in front of the an- 
terior surface of the descending aorta. Thus 
any change in the contour of the left heart 
or descending aorta will reflect upon the 
position and contour of the esophagus. The 
descending aorta can be recognized in every 
adult and at times even in children. Its 
course is parallel with the dorsal spine and 
under normal conditions it always lies in 
front of it. The whole area occupied by 
the aorta appears to be somewhat denser 
than the surrounding lung tissue. In older 
individuals and especially in those in whom 
atheromatous changes have taken place its 
visibility is very marked. Its walls are 
parallel and its caliber does not vary in its 
downward course. Above, it is continuous 
with the arch of the aorta and below it is 
lost under the diaphragm. In the lateral 
position the arch of the aorta is shown as 
an actual arch. The usual anterior view 
fails to represent it in its true anatomical 
appearance. Dilatation of the aorta, loss of 
parallelism of its walls, abnormal changes in 
its walls, changes in the position, and the 
origin of aneurysms can readily be deter- 
mined in the lateral position (see Figs. 5-A 
and 5-B). 
of the hilus, which are often confused with 
the shadow of the aorta, can best be differ- 
entiated from the latter structure in the lat- 
eral view (see Figs. 8-A and 8-B). 

The posterior transparent triangle is the 
space bounded by the posterior surface of 
the heart in front, the diaphragm below, and 
the posterior wall of the thorax behind. The 
size and degree of transparency of this tri- 
angle, like the one in front, will depend 
upon the state of respiration, It is larger 
and more transparent in inspiration and 
smaller and less transparent in expiration, 
Under abnormal conditions the triangle is 


Tumors arising from the region 
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The anterior view shows a 
dense shadow in the middle of the right lung. 

Fig. 11-B (below). The lateral view shows a cir- 
cular dense shadow located between the upper and 
lower lobes posteriorly, due to an interlobar empy- 


Fig. 11-4 (above). 


ema. The pleura between the lower and middle 
lobes is thickened and adherent. 


diminished in size as a result of cardiac hy- 
pertrophy, pericarditis with effusion, dia- 
phragmatic adhesions, or it may be entirely 
obscured by fluid in the pleural cavity. 


THE LUNGS 


In order to correctly interpret pulmonary 
and pleuritic changes a knowledge of the 











Fig. 12-A. The anterior view shows an oval- 
shaped dense shadow on the right side of the 
heart. 


shapes of the lobes and the exact position 
of the interlobar fissures both in the antero- 
posterior and lateral positions is essential 
(3). The left lung is divided into two 
lobes by an interlobar fissure which extends 
from above downward, beginning posterior- 
ly and ending anteriorly ; thus the upper lobe 
occupies the anterior and upper half, while 
the lower lobe occupies the lower and pos- 
terior half. The lobes and fissures of the 
right lung resemble, in general, the left 
lung, with the exception that the upper lobe 
is subdivided by a fissure into two lobes. 
The lower portion is that part which is 
known as the middle lobe. In the lateral 
view the middle lobe overlaps the heart 
shadow. Pathologic changes in the lungs, 
such as tuberculous cavities (see Figs. 9-A 
and 9-8) or tuberculous infiltrations of a 
lobe (see Figs. 10-A and 10-28), can be lo- 
calized with certainty. The absolute loca- 
tion of a lesion is especially important in 
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Fig. 12-B. The lateral view shows this shadow 
to be located posteriorly. Above, it is in relation 
with the interlobar fissure between the upper and 
lower lobes, and it is due to an encapsulated 
empyema. 


diseases of the pleura, such as interlobar 
empyema (see Figs. 11-A and 11-B), an 
encapsulated empyema (see Figs. 12-A and 
12-B). A knowledge of the exact location 
of such lesions enables the surgeon to plan 
his operation with a high degree of accuracy. 


CONCLUSIONS 


1. The radiological study of gross lesions 
of the thoracic organs in three dimensions 
by the use of the antero-posterior and lat- 
eral views is by far superior to stereoscopy 
in One position. 

2. A knowledge of the exact position and 
relationship of the intrathoracic structures 
in the antero-posterior and lateral views 1s 
of great value in recognizing abnormal 
changes affecting any of the structures. 

3. A study of the several structures of 
the thoracic cavity in the antero-posterior 
and lateral positions in individuals of both 
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sexes, all ages, heights, and weights shows 
that the size varies, but the relation of the 
several structures remains constant under 
normal conditions. 

4. The combination of the antero-pos- 
terior and lateral views demonstrates the 
thoracic structures in their true perspective, 
thus enabling one to study volumes rather 
than surfaces alone. 
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DISCUSSION 


Dr. Brown (closing): I just want to 
say that I failed to emphasize one excep- 
tion in the use of the lateral view. 
tended to do so, but forgot it. In early 
tuberculosis, which is usually in the apices, 
a lateral view does not help a great deal. 
This I find is the only exception where an 
antero-posterior and a lateral view do not 
help me in making a diagnosis. The stereo- 
scopic views are much better. Those who 
are not using lateral views as vet, should 
do so. Take stereoscopic views if you 
please, but also take lateral views, and you 
will often find that the things you read in 
the stereoscopic film are not absolutely cor- 
After doing that a number of times, 
use the antero-posterior 
and the 


I in- 


TeCt. 
you will begin to 
and lateral views as a _ routine, 


stereoscopic only occasionally. 














A CASE OF MULTIPLE TUBERCULOUS ARTHRITIS SIMULAT- 
ING MALIGNANCY AND CHARCOT JOINT 


By J. L. HARVEY, M.D., and IVAN C. HALL, Px.D., University of Colorado School of 
Medicine and Hospitals, DENVER, COLORADO 


N July 24, 1928, Mr. G. N., a cigar- 
maker, aged 60, entered the surgical 
section of the out-patient depart- 

ment complaining of a painful swelling of 
the left elbow. There were also two lumps 
the size of walnuts on the right forearm 
near the wrist, and another below the left 
knee, but none of these was as painful as 
the left elbow. The patient stated that when 
he was a baby he was saved from falling 
downstairs by his father, who caught him by 
the left leg; in this manner his left hip was 
dislocated, making him lame the remainder 
of his life. He was always healthy, how- 


ever, following the trade of a carpenter un- 
til about nine years previous to the present 


examination, when his left elbow became 
stiff, causing him to give up carpentering 
and become a cigarmaker. In 1922, two 
were cut out of the elbow 
region but the swelling had gradually re- 
turned until now he was almost completely 
incapacitated. 

Examination showed the elbow joint to 
be greatly enlarged (Fig. 1), with the sur- 
rounding tissues firm except for an area 


small “tumors” 


about 2.5 cm. in diameter on the posterior 
There was no movement in the 
joint. Figure 2 shows the swelling on the 
right wrist. The swelling below the left 
knee proved to be a benign chondroma un- 


surface. 


related to the joint condition. A provision- 
al diagnosis of inoperable osteogenic sarco- 
ma was made and the patient was referred 
to the X-ray department. 

X-ray Findings.—The left elbow (Fig. 
3) showed marked calcification of the arte- 
ries, extensive destruction of the lower end 
of the humerus and upper ends of the ra- 
dius and ulna, and a large tumor-like mass 


in the soft tissues containing irregular de- 
posits of calcium. 

The right wrist (Fig. 4) showed marked 
destruction of the carpal bones, but the re- 
maining parts were sharply outlined and of 
normal density. There was no evidence of 
atrophy due to disuse, although the destruc- 
tion involved the bases of the metacarpals 
and the lower ends of the radius and ulna; 
the whole picture was strongly suggestive of 
a Charcot joint. 

The left hip (Fig. 5) showed complete 
destruction of the head and neck, with the 


Fig. 1. Tuberculous arthritis, with history and 
physical examination strongly suggestive of sar- 
coma of elbow. 
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shaft displaced upwards 6 centimeters. 
There was an extensive and irregular cal- 
careous deposit about the acetabulum, as 
well as an old calcified abscess lateral to the 
femoral shaft. 

The chest showed no evidence of pulmo- 
nary tuberculosis. 

Laboratory Findings.——The urine was 
normal. Blood count showed hemoglobin 
80 per cent; erythrocytes 4,500,000; leu- 
kocytes 10,100; differential—polymorpho- 
nuclears 67 per cent, small lymphocytes 31 
per cent, eosinophiles 2 per cent. The Was- 
sermann test was negative. 

August 6, 1928, about 8 cc. of thick 
opaque yellow pus were aspirated from the 
soft nipple-like projection on the inner side 
of the left elbow. Microscopically this con- 
tained numerous polymorphonuclear and 
mononuclear leukocytes, and a great deal of 
unidentified cell débris, among which were 
some deeply staining round or oval bodies 
suggestive of yeast cells. Some of the pus 
was treated with antiformin and stained for 
acid-fast organisms but with negative re- 
sults. However, Dr. E. R. Mugrage was 
able to detect a few organisms suspiciously 
resembling M. tuberculosis. 

Cultures from the untreated pus were 
made in glucose broth (constricted tubes), 
deep brain medium and deep agar for 
anaérobic bacteria, upon the surface of Sa- 
bouraud’s agar slants and plates for yeasts, 
upon eosin-methylene blue lactose agar 
plates for coliform bacteria, and upon blood 
agar plates. The aérobic cultures were incu- 
bated for ten days, the anaérobic cultures for 
thirty days, all with negative results. 

Some of the pus was diluted with about 
three parts of physiological saline solution 
and 2 c.c. were injected subcutaneously into 
the inguinal region of a 200-gram guinea 
pig. In 11 days this pig weighed 300 
grams, and in 30 days, 400 grams, and 
looked well, but there was a small hard ul- 
cerative nodule at the site of inoculation 
from which caseous pus could be pressed. 
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Fig. 2. Enlargements on wrist in tuberculous 
arthritis. The joint was disorganized and dis- 
played bony crepitus without much pain on move- 
ment. 


This pus contained numerous acid-fast 
rods resembling M. tuberculosis. This 
guinea pig was given 1 c.c. of tuberculin 
O.T. subcutaneously. In 5 hours it was 
very sick and was found dead next day. At 
autopsy there were multiple miliary ab- 
scesses in the spleen and liver in which nu- 
merous slender acid-fast rods were found. 

A rabbit weighing 1,450 grams was also 
inoculated intravenously with 2 c.c. of the 
diluted pus. At 30 days it weighed 2,150 
grams and was apparently well. On Sep- 
tember 10 (34 days) it was given 1 cc. of 
tuberculin O.T. subcutaneously, but this 
had no effect. October 10 (64 days) it was 
killed and autopsied and found normal in 
every respect. The failure of the rabbit to 
succumb suggests—in the light of the results 
with guinea pigs—that the causative or- 
ganism was the human type of M/. tubercu- 


losts. 
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Fig. 3. Elbow joint in tuber- 
culous arthritis showing extensive 
destruction of humerus, radius, 
and ulna, with irregular deposits 
oi calcium in the soit tissues. 


Fig. 4. Wrist in tuber- 
culous arthritis. Extensive 
destruction of carpal and 
metacarpal bones and lower 
ends of radius and ulna, 
without atrophy; the out- 
lines are sharp and clear 
cut. These findings usually 
warrant a provisional diag- 
nosis of “Charcot joint.” 


Fig. 5. Pelvis and femur in tu- 
berculous arthritis showing cal- 
cified abscess, with destruction of 
femoral head and neck, with his- 
tory of injury nearly sixty years 
before. 


September 8, 1928, the patient was seen 
again. Since the aspiration of the elbow it 
had drained continuously and profusely and 
continued painful. Some thick pus was as- 
pirated on this date from the right wrist. 
It contained numerous small mononuclear 


cells, a few polymorphonuclears, a few ery- 


throcytes (traumatic * ), and a very few 
slender acid-fast rods. 
broth (constricted tubes), deep agar, deep 


Cultures in glucose 


brain, and on blood agar slants and plates, 
and Petroff’s medium remained barren for 
30 days. A 300-gram guinea pig was inoc- 
During 33 days it 
gained 40 grams, but was found dead. The 


ulated subcutaneously. 


right inguinal lymph node was greatly en- 
larged and full of caseous pus, which con- 
tained numerous acid-fast rods resembling 
M. tuberculosis. There were also miliary 
tubercles in the spleen. All other organs 
appeared normal. 

October 8, 1928, the patient’s elbow was 
still discharging thin watery pus which was 
shown to contain a non-hemolytic white 


staphylococcus. The needle wound in the 
wrist, however, had closed and freshly as- 
pirated pus gave no growth in culture me- 
dia. 

The patient was last seen July 23, 1929. 
His general condition seemed about the same 
as on first examination a year previously. 
He stated, however, that during a part of 
the year he had been much more complete- 
ly incapacitated than at this time, owing to 
increased stiffness of his elbow and wrist, 
so that for a while he could not even feed 
himself. He had also suffered from boils, 
one on his neck, several on his right wrist, 
and one on his left arm above the infected 
At the time, these had subsided 
but there were two small discharging si- 


elbow. 


nuses near the left elbow and one on the 
right wrist which constantly soaked his 
We were unable to dem- 
onstrate tubercle bacilli microscopically but 


bandages in pus. 


found numerous Gram-positive cocci both 
intracellularly and extracellularly and cul- 
tures showed that he now had added Strep- 
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tococcus mitis to his tuberculous and sta- 
phylococcal infections. No further animal 
inoculations were made at this time. 


DISCUSSION 


It is not our purpose here to review or to 
discuss the rather voluminous literature up- 
on tuberculous arthritis, but we do desire 
to emphasize the localizing effect of unre- 
paired bone injury, with the consequent me- 
tastasis, and the necessity of complete lab- 
oratory examination in establishing the di- 
agnosis. It seems quite probable that the 
dislocation of our patient’s hip when he was 
a baby determined a chronic tuberculosis of 
the hip joint from which the subsequent le- 
sions of several other joints developed near- 
ly sixty years later, the true nature of which 
we were able to ascertain by guinea pig 
tests. 

Ely (1) described the pathologic anatomy 
and histology of a finger amputated from a 
young woman who had tuberculosis of the 
spine, right foot, right forefinger, and left 
wrist, due to metastasis. An editorial com- 
ment upon this case, which was mentioned 
by Osgood et al. (2), contains the following 
significant statement: ‘We need, most of 
all, laboratory evidence that the lesions 
whose clinical course we are studying are or 
are not due to tuberculosis. The present 
so-called clinical evidence, in our experience, 
has often been untrustworthy and has led 
to wrong conclusioiis and to unwarranted 
and sometimes treatment. 
should seek guinea pig evidence whenever 
it is possible to obtain fluid by aspiration. 
We believe that non-mutilating and meticu- 
lously aseptic biopsies are indicated in that 


oe 17. 
vicious We 


large class of cases in which a reasonable 
doubt exists as to the causative agent in the 
lesion.” 
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We think that the rheumatic pains which 
caused our patient to change his occupation 
several years ago were probably due to the 
slowly developing tuberculosis of his joints. 
Harvier and his associates (3) described a 
case of chronic tuberculous rheumatism in 
a patient aged 40, with acute attacks at 17, 
36, and 37, in the shoulder and limb joints, 
in which lesions were demonstrated by X- 
ray examination, and whose true nature was 
revealed by the production of tuberculosis 
in guinea pigs inoculated with effusion from 
the knee joint. 

Hibbs (4) says that “there is perhaps no 
other class of surgical cases in which the 
diagnosis is so often faulty and in which 
the treatment is so archaic and ineffectual 
as in joint tuberculosis. .... . In the United 
States no survey ever has been made to de- 
termine the number of such patients. 

Of 208 patients treated for tuberculosis of 
the hip at the Country Branch of the New 
York Orthopedic Hospital from 1901 to 
1921, it subsequently was found that 46 pa- 
tients, or 22 per cent, did not have tubercu- 
Hibbs also says that the guinea pig 
test is the only laboratory test that positively 


losis.” 
establishes a diagnosis of tuberculosis of a 
joint. 
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OSTEITIS FIBROSA, MONOCYSTIC, POLYCYSTIC, AND 
DIFFUSE’ 


By EDWARD T. EVANS, M.D., MINNEApoLiIs 





T would be presumption on my part 
were I to present views regarding the 
roentgenologic aspects of my subject to 

a group of men so well versed in roentgen 
interpretation as you are, but just as we 
orthopedists, while strictly specializing, find 
it to our advantage to know much of the 
physiologic and biologic activities of dis- 
ease as well as the purely mechanical, so, 
too, I think it is not amiss to review our 
knowledge of relatively rare conditions and 
present the clinical side of a question as 
well as the roentgenologic. 

The earliest authentic description of cystic 
conditions of the bones is that of von 
Recklinghausen, in 1891, who described the 
type known as diffuse osteitis fibrosa cystica, 
or, as I shall hereinafter call it, osteitis 
fibrosa polycystica. Since that time numer- 
ous cases have been reported, but there has 
long been, and still is, controversy as to the 
classification of types, the etiology, and the 
relationship to metabolic disturbances and to 
other bone conditions. 

Of late years there has been a tendency 
to separate the single cysts from the mul- 
tiple in articles on the subject, and the classi- 
fication of diffuse fibrosis of the bones with- 
out cyst formation has not been clear. With 
advances in biochemistry, with its study of 
the mineral contents of body fluids and 
structures and their consideration in meta- 
bolic field has been 
opened for study. 

Howard W. C. Vines, in his book, “The 
Parathyroid Glands in Relation to Disease” 
(E. Arnold & Co., London, 1924), classifies 
three types of disorder in calcium metab- 


disturbances, a new 


olism. 


1Read before the Radiological Society of North America 
at the Fourteenth Annual Meeting, at Chicago, Dec, 3-7, 
1928, 
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1. Failure to absorb calcium from the 
alimentary canal, as in rickets. 

2. Failure by tissues to utilize calcium 
absorbed (and perhaps in the blood stream 
in normal amounts, but in such a form that 
the tissues cannot use it). Various acute and 
chronic infectious processes are represented 
The ionic or active calcium is 
decreased. The inactive colloidal or organic 
calcium is normal or above normal. This 
a generalized blood calcium 


in this type. 


supposes 
dyscrasia. 

3. An error in the regulation of calcium 
excretion as represented by tetany and spas- 
mophilia. 

A discussion of the above types would 
lead us into a morass of biochemistry, from 
which, let it suffice to say, we could apply 
no rule regarding the diseases in question. 

The majority of blood calcium and phos- 
phorus reports in osteitis fibrosa are normal 
or low normal, and never show the discrep- 
ancies of rickets or tetany. This leaves us 
to consider the second type, which I believe 
does not qualify as the basic cause, as some 
of the bones or parts of the bones utilize the 
calcium normally. 

We are then led to assume two other pos- 
sibilities, somewhat inter-related but neces- 
sitating a distinct classification of the dis- 
ease. There must be a local change in the 
bone leading to a non-utilization of the cal- 
In the case of osteitis fibrosa poly- 
cystica, this local change may have some 
primary basis in hitherto undiscovered met- 
abolic changes, but certainly the local re- 
actions of the condition are those of a low 
grade infection. This Knaggs has demon- 
strated, I believe, quite conclusively in his 
monographs concerning the pathology of 
osteitis fibrosa, osteomalacia, and Paget's 


cium. 
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disease. The fact that it is multiple, that 
the process is, after all, more or less simul- 
taneous in onset in various bones or parts 
of bone, leads me to classify it separately, 
feeling that further study may discover the 
reason for its multiplicity. Heredity has 
been advanced by Hirst as a possible cause, 
but a critical study of his cases would lead 
one to classify them as marblebone. 

With regard to the single cyst and to dif- 
fuse osteitis fibrosa (unencysted) we are at 
present forced to consider trauma and trau- 
ma plus infection as the etiological factors. 
Some reporters—notably pathologists with a 
leaning toward the constitutional explana- 
tion of bone conditions—have wished to 
classify these cystic cases as primary bone 
tumors, somewhat in the sense that the 
giant-cell tumor is considered, and the dif- 
fuse cases somewhat in the sense of a benign 
Ewing tumor. There is much to say for 
their tenets, but I believe that a careful eval- 
uation of the clinical history and syndrome 
of these cases, together with the roentgen- 
ologic aspects of their bone reactions, mere- 
ly fortify the position of such eminent clin- 
ica: pathologists as Mallory and Phemister, 
in this country, and Knaggs and Muir, in 
England, who hold that the process is pri- 
marily infectious. 

A further reason for reclassification on 
this basis is the extreme degree of careless- 
ness with which many writers have classi- 
fied all types under the one head, osteitis 
fibrosa, without describing the pathologic 
characteristics, whether multiple or single 
cysts, or, as I suspect in some, unencysted 
diffuse fibrosis. 

My classification would be: 

1. Osteitis fibrosa polycystica, of prob- 


able constitutional basis plus possible infec- 
tion. 
2. Osteitis fibrosa monocystica, of infee- 
tious origin often associated with trauma. 
3. Osteitis fibrosa diffuse, of infectious 
origin often associated with trauma but dif- 
fering from osteitis fibrosa monocystica in 





its pathologic reaction dependent on local 
metabolic factors as yet undetermined. 
These factors may be elucidated in time 
along such lines as those suggested by Mur- 
ray, of New York, who is studying local 
hydrogenion concentration in fractures and 
its effect on bone repair. 

Osteitis fibrosa polycystica, then, is a dis- 
ease of the bone, starting early or late in 
life and characterized by cystic tumors, 
notably of the long bones, with no regard 
for the portion of the bones involved. It is 
progressive in character in that more and 
more cysts may form, but tends to gradual- 
ly reach a stationary level and does not of 
itself shorten life. None of the ordinary 
clinical signs of infection are demonstrable 
save in the reaction of bone to the disease 
and the occasional occurrence of pain. 
Pathologic fractures of the bones are com- 
mon owing to the attendant loss of struc- 
ture, resulting often in the most severe 
deformities. In this connection, I have a 
communication from Mr. Harry Platt. of 
Manchester, England, who has for some 
time corrected the deformities by perform- 
ing osteotomies in which he attacks a large 
portion of the bone, breaks in the cyst walls, 
and in general makes a mass of freshly brok- 
en osteoid tissue which satisfactorily regen- 
erates callus. I had the pleasure of assist- 
ing Mr. McMurray, of Liverpool, in such 
an operation on two occasions. Healing is 
almost always by primary intention. 

When it occurs early in life it must be dif- 
ferentiated from fragilitas ossium and also 
from dyschondroplasia. However, the in- 
volvement of any or all parts of the shaft of 
the bone rules out the latter. As time goes 
on, the deformities remind one of Paget's 
disease, and, if evstic development is not 
great, it may be hard to differentiate it from 
this condition except by the fact that the 
skull changes are not typical. Osteomalacia, 
too, may give trouble, but blood chemistry 
is important in the diagnosis of this condi- 
tion, Ude reports three such cases observed 


$32 
by him. The diagnosis is made largely upon 
X-ray findings. 

The prognosis is, of course, hopeless as to 
cure, but life is not shortened except as the 
deformities may embarrass vital functions. 

The treatment consists in the prevention 
and correction of deformities, as 
tioned, the care of pathologic fractures, 


men- 


and of general symptoms secondary to the 
disease. In this connection X-ray and ra- 
dium therapy should be considered. I have 
no personal experience in the use of this in 
any of my cases, but I have seen a rather 
discouraging result from the use of radium 
in what would be considered normal dosage. 

Regarding single bone cysts I have very 
little to add. feeling that Phemister’s work 
on this subject is classical and all-inclusive. 
Suffice it to say that the cysts may occur al- 
most anywhere, but are most likely to occur 
where repeated trauma exposes a bone to the 
advent of 
joints and the diaphvses. 

The third type, one which is most rare 
and which, I believe, should prove of in- 


infection—peculiarly so near 


terest to vou as roentgenologists, is the dif- 
fuse fibrosis of a single bone. FElmsly re- 
ported a case in 1912, Codman’s Bone Sar- 
coma Registry mentions the condition along 
with Ewing’s tumor, and J. Leigh Cox re- 
ports a case similar to mine, in the British 
Medical Journal of Sept. 15, 1928. So far 
as I can find in the literature the case I re- 
port is the third, although I feel certain that 


many cases are seen and perhaps properly 
classified as low-grade osteomyelitis, while 
others are passed along as atrophy of disuse 
or traumatic osteoporosis: still others go un- 
recognized 

Trauma is the primary etiological factor, 
followed by more or less increasing disabil- 


ity. circulatory disturbances of the affected 


part, and considerable bone pain of a diffuse 


nature. The roentgen picture is that of 
bone atrophy of an extreme grade, or osteo- 
porosis, but the process is more or less lo- 


calized to a portion of the bone, with almost 
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no reaction in the early stages. The diag- 
nosis can be made positively only by path- 
ologic section. 

The treatment is not standardized and the 
prognosis, while guarded, is for probable 
ultimate recovery unless pain necessitates 
excision or amputation. General improve- 
ment of the patient’s condition, elimination 
of toxic factors and the rational use of cal- 
cium and endocrines may be considered. 


CASE REPORTS 


Case 1. W. E., 54 years old, male, re- 
ferred by my brother, Dr. James Evans. 

This patient’s first fracture occurred at 
the age of one and a half, when his left arm 
and clavicle were fractured. He remem- 
bers that at the age of 12 years he broke 
his left radius and ulna. The last fracture 
was twelve to fifteen years previous to the 
present examination. The present admis- 
sion to the clinic is due to pain in the left 
eighth intercostal region. This has been 
successfully treated by salicylates and injec- 
tion of the nerve with quinine urea hydro- 
chloride. The case is of interest because of 
the marked deformities present, which, how- 
ever, do not interfere with the very success- 
ful pursuit of an occupation. 

Eversion and inversion of the ankles have 
been lost, and flexion and extension limited 
Extensions of both knees 
are normal, but left flexion is 75 per cent 
and right flexion 20 per cent. Hip exten- 
sions are normal, but right flexion is 30 de- 
grees and abduction is limited, especially in 


to 50 per cent. 


the right hip. The proximal joint of the 
right third finger is involved in the process, 
the wrists are free, the left elbow is locked 
at 160 degrees, the right showing only 90 
to 130 degrees of motion. The shoulder 
and back motions are normal, despite the 
X-ray findings and postural deformities. 
Case 2, A nun, 46 years of age. This pa- 
tient has always complained of a weak back 
and has developed a gradually increasing 
disability during the past six months, using 
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her hands to brace herself, and tiring easily. 
Examination shows tenderness over the 
fourth and fifth lumbar vertebrz on the 
right side, rigidity in the lumbar region, and 
no evidence of neurologic involvement. 
The X-ray examination shows a destructive 
process Of the lamina and right superior 
articulation of the fifth lumbar, with com- 
pression collapse of the articulation. 

With a provisional diagnosis of possible 
tuberculosis, a spine fusion has been carried 
out. In the course of operative exposure, 
the diagnosis of a cystic degeneration of the 
lamina was made. Microscopic sections 
proved this to be osteitis fibrosa cystica. 
The patient has made a satisfactory post- 
operative recovery. 

Adson has reported two similar cases, 
one of the lamina of a cervical vertebra, 
and Chatterton has told me of an identical 
case operated on by him. 

Case 3. M. G., 18 years old, female. In 
July, 1927, she fell while playing tennis. 
Although the right knee hurt at the time. 
the patient walked. September 15 she went 
to college and soon thereafter developed a 
synovitis of the knee. It was always cold, 
but not very painful. Edema of the lower 
leg followed. The patient had to discon- 
tinue college about Christmas time, and has 
been on crutches since. There have been 
no night sweats, no fever, no locking. Of 
late, she has been awakened at night by pain. 
A gradual flexion deformity of 15 degrees 
has developed, and, according to the pa- 
tient, a definite knock-knee. 

Fxamination, March 10, 1928, 
flexion to 15 degrees, generalized deep thick- 
ening, and slight synovitis. Right knee 17" 
degrees of mobility; left knee, 16'4 degrees, 
and slight enlargement of the whole affected 


showed 


limb. Tuberculin test negative except for 
arise of 1 degree in the first 24 hours, ‘The 
knee has not been tapped because of the 
probability of a The X-ray ex 
amination of the knee joint was negative, 
A plaster-of-Paris cast was applied after 


‘ 


‘dry tap,” 
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extension. On May 12 the cast was 
changed and at that time I felt that the 
patient had a tuberculous synovitis, as the 
temperature chart showed a tendency to 
morning fever. 

On May 31 she was admitted to the hos- 
pital. The Wassermann test was negative: 
white blood count 6,800. The patient pre- 
sented no relief from pain although the knee 
had been in a plaster-of-Paris cast for the 
past two and one-half months. The same 
findings were present except that at this time 
more complaint was made of pain in the 
shaft of the tibia and fibula and also slightly 
of the lower end of the femur. X-ray films 
taken at this time led me to suspect a pos- 
sible tumor of the upper end of the tibia. 

On June 2, I explored the knee joint, 
found it negative, removed the internal car- 
tilage to correct valgus, and after closing 
the joint incision carried my incision down 
onto the head of the tibia. On exposing 
the bone I found it so soft that I cut out a 
section with scissors and exposed gelatinous 
hemorrhagic medulla. Sections showed re- 
placement of osteoid tissue by fibrous tissue 
and marked atrophy of the cancellous tissue. 

Various methods of therapy were tried 
without any marked relief—salicylates. ty- 
phoid vaccine, shock (following which the 
patient very nearly died and developed an 
acutely enlarged spleen which has since be- 
come normal). She 
salicylates Gr. NV t.a.d, for pain, thyrord 
Gr. 14 bid. because of a —6 metabolism, 
calcium lactate Gr. 60 daily, and a rich full 


was sent home on 


diet without restrictions. The recovery has 
been slow, but, on the last examination (Oc 
tober 13), the patient had full motion to 
right-angles, the pain was less marked, and 
X-ray examination showed regeneration of 
the osteoid tissue to be well advanced 


CONCLUSIONS 


1. Von Reeklinghausen’s disease of the 


hone or osteitis fibrosa polvevstica ts an 
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entity with a constitutional basis plus pos- 
sible infection. 

2. Osteitis fibrosa monocystica and dif- 
fuse osteitis fibrosa of a single bone are 
allied conditions with common etiology and 
differing only in the local reaction of the 
bone, probably dependent on degree of in- 


fection, trauma, and the metabolic state of 
the patient. 

3. The reactions of the two latter con- 
ditions are local manifestations of the bone 
rather than general metabolic dyscrasias. 

4. The treatment and prognosis differ in 
the three types. 
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the Society for signature of the President 
and Secretary, and the Fund is now in the 


en D.C ig: al M.D. \ Associate Editors hands of a very reliable Trust Company, one 


mj. Piuneny, M.D. . .« «§ « « Sttor 


of the largest in the country—the Detroit 








and Security Trust Company. 

The creation of this Fund is a very im- 
portant and worthy step for this Society to 
: . take and every member should make some 

THE MEMORIAL FUND sacrifice to render the endowment of the 

At the executive session of the Thirteenth Memorial Fund worth while. It will enable 
Annual Meeting of the Radiological Society this great scientific body to carry on re- 
of North America, held in New Orleans, Search work and advance the science and 
La., November 28, 1927, Dr. Robert H. art of radiology. Such research will not be 
Lafferty, Dr. J. F. Herrick, and Dr. W. W. done by the Society directly. We have no 
Wasson submitted recommendations for the laboratory, hospital, or research staff. But 
establishment of a Trust Fund to be known We can make contributions which will enable 
as the Memorial Fund of the Radiological the Society to carry on research work in a 
Society of North America. The purpose of Teliable institution by qualified individuals. 
the Fund is expressed in Article 5, Section The information derived from such investi- 


13, of the Constitution and is as follows: gations will then be presented to the mem- 
bers of the Society at the meetings, or 


through publication in the Society’s journal. 

Few of us are fitted for research work 
and those who are, are usually so busy with 
their daily office or hospital work that they 
have no time for research. Some of us un- 
doubtedly have good ideas which might 
mean much to humanity if they were devel- 


Contents of RADIOLOGY copyrighted by the 
Radiological Society of North America. ; 








“That a committee of five members be 
appointed to act as Memorial Fund Trus- 
tees whose duty it shall be to establish an 
Endowment Fund. They shall devise 
ways and means of securing money for 
the Fund which shall be entrusted for in- 
vestment to some well established and re- 
liable Bank or Trust Company, which 
shall have complete control of the invest- 
ment of the funds. The trustees may use 
all or part of the income for the advance- 
ment of the Science of Radiology and the 
benefit of the Radiological Society of 
North America, but shall not use any part 
of the Endowment Fund for such pur- 


oped so as to become practical. Such indi- 
viduals can present their ideas to the Trus- 
tees, who, in turn, may find some one so 
trained and so located that he can work them 
out under the donor's direction, to be paid 
from the income derived from the Endow- 
ment Fund. 
aye We all have more or less material profit 
poses. in our radiological work. We all must ad- 
Their recommendations were adopted and mit that we have learned some things from 
the Constitution amended to conform with this organization which have contributed to 
the requirements. A Trust Agreement was our success, and by giving financial assist- 
drawn up by the Trustees and presented to ance for further investigative work much 


535 



























536 





more could be accomplished. Our contribu- 
tions will return substantial dividends, I am 
sure, if not to the donor, then to some one 
else. That is service to our profession and 
to mankind and nothing will vield a greater 
profit. 

Wealthy patients to whom the members 
have been of service should be induced to 
express their gratitude by making substan- 
tial contributions to this Fund. Or, what 
better memorial than this Fund for some 
dear one who has departed this life? 

If members do not feel that they can give 
this financial assistance now, they might in- 
sure their lives in favor of the Memorial 
Fund. If this were done pretty generally, 
the Fund in vears to come would be well 
supported. Or, they should remember the 
Fund in their wills. The Friends’ organiza- 
tion urges its members to take account of 
their finances once a vear and to make their 
wills while they are healthy and in their 
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right minds. Fellow-radiologists, whatever 
vour religion, is not that good advice? 
Make your property do the most good after 
you are gone. A form for bequests is print- 
ed on another page. 

It is hoped that the Trustees may be able 
to report a substantial start in this great en- 
terprise at the coming meeting in Toronto, 
December 2. By the way, are you going? 
If not, why not? If you are compelled to 
remain at home by force of circumstances 
and keep at work, why not contribute to 
the Fund all or a part of the money you 
would naturally have spent going to and 
coming from the meeting? 

Remember the Memorial Fund of the Ra- 
diological Society of North America and 
send your contributions now to the Detroit 
and Security Trust Company. 


Roiuin H. Stevens, M.D. 
Chairman, Memorial Fund Committee. 





NEW MEMBERS 


The membership of the Radiological So- 
ciety of North America is now greater than 
it has ever been, yet there are many physi- 
cians specializing in radiology who are not 
members but who are qualified for member- 
ship. We must convince these men that it 
is to their advantage to become members of 
our organization. 

The more powerful the Radiological So- 
ciety of North America becomes, the more 
it will be able to do for its members. Many 
of us could secure one or perhaps more de- 
sirable new members. 

We shall be glad to send applications to 
you or to such prospects as you designate. 
Send your completed applications to your lo- 
cal counselors. 

Ropert J. May, M.D. 
Chairman, Membership Committee, 









OUR LOYAL EXHIBITORS 


It is not simply a coincidence that 80 per 
cent of the exhibition space for the Annual 
Meeting of the Society was sold the first 
day it was placed on the market. Con- 
tributing factors are the fact that the meet- 
ing place is chosen each year with the 
exhibitors’ preferences in mind, fair rates 
are asked, all are given an equal chance to 
choose allotments of space, and the mem- 
bers and visitors represent a volume of 
husiness—directly and indirectly—which 
makes this annual market place well worth 
the exhibitors’ efforts. The Society, as rep- 
resented by Dr. Trostler, enjoys their con- 
fidence. Such spacious quarters could not 
be chosen for the meetings if it were not 
for the financial benefit which the Society 
derives from the Commercial Exhibit, so 
that attending radiologists are literally help- 
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Toronto, scene of the Society's Fifteenth Annual 


The stately structure of the Royal York Hotel, 
Meeting, to be held from Monday, Dec, 2, to Friday, Dec. 6, 1929. 
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ing themselves to the good things of this 
world by putting business in the way of the 
exhibitors. 

The great room provided at the Royal 
York Hotel, in Toronto, to house the Ex- 
hibits, both Scientific and Commercial, will 
be visited, it is hoped, and the exhibits 
thoroughly investigated—not merely glanced 
at—by all in attendance. Even if one thinks 
his installation satisfactory and complete, 
there may have been essential new develop- 
ments within the year. It is to provide just 
such an opportunity that these physicists and 
engineers and_ skilled mechanicians co- 
operate with us. 





THE MEMORIAL FUND, authorized 
by the Radiological Society of North Amer- 
ica in New Orleans in November, 1927, is 
now prepared to receive donations and be- 
quests. The income from this Fund will be 
used, under direction of the Trustees, for 
work which gives promise of adding to our 
knowledge of radiology and allied science. 
(See Editorial on page 535.) 

Use the following form for making legal 
bequests. Send donations and bequests to 
the Secretary of the Society, or to the De- 
troit and Security Trust Company for the 
“Memorial Fund of the Radiological Soci- 
ety of North America.” 
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CANCER GROWTH CHECKED By 
IRON AND GLAND EXTRACT 


A new clue to the long-sought cure for 
cancer was presented to the Thirteenth In- 
ternational Physiological Congress at its 
session in Boston, Aug. 21, 1929, by Dr. 
Boris Sokoloff, of Prague. A compound 
containing iron and extract of suprarenal 
gland has arrested the progress of malig- 
nant growths in about 10 per cent of all 
attempts on over a thousand experimental 
animals, he reported. 

When the compound is injected into an 
animal afflicted with a cancerous growth it 
causes the malignant cells to liquefy, but 
has no effect on the healthy body cells. In 
his experiments the results were obtained 
very rapidly; in small tumors palpable ef- 
fects were discernible in from three to five 
days, while in larger growths the process 
was a little more slow, requiring about fif- 
teen days. 

An overdose of the treatment carries its 
own danger, the Prague physiologist stated. 
Some of his rats got too much, their tumors 
liquefied too rapidly, and they died. By 
decreasing the size of the dose and giving 
repeated injections this unfavorable action 
was avoided. 

The effect of the remedy seems to be 
permanent. Out of 200 rats cured of can- 
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cerous tumors over two months ago, only 
fve have suffered a relapse. 

The first hints of the possibility of the 
new treatment were obtained, curiously 
enough, on organisms at the very bottom of 
the evolutionary scale. It was found that 
an iron-suprarenal compound regulated the 
mutual proportions of the parts of the uni- 
cellular animal Amaba, and that an in- 
crease in the concentration caused the outer 
protoplasm to liquefy, killing the organism. 
The possibility of applying the same treat- 
ment to cancer cells, which are essentially 
normal cells gone crazy about increasing and 
multiplying, suggested itself to Dr. Soko- 
loff, resulting in the researches reported.— 
Science Service. 
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THe NORMAL AND PATHOLOGICAL PHysI- 
oLoGy OF Bone: Its ProsBLeMs. By 
R. LericHe, Professor de Clinique 
Chirurgicale a la Faculté de Stras- 
bourg, and A. Poticarp, Professor 
d’Histologie a la Faculté de Lyon. 
Translated by SwHERwoop Moore, 

| M.D., Professor of Radiology, Wash- 

| ington University School of Medicine, 





and J. Atsert Key, M.D., Assistant 
Professor of Clinical Orthopedic Sur- | 
| gery, Washington University School | 
| of Medicine. Published by the C. V. | 
| Mesby Company, St. Louis, 1928. 
Pages 236. Price $5.00. 


The translation by Moore and Key of 
Leriche and Policard’s book on “The Nor- 
mal and Pathological Physiology of Bone” 
is most welcome to those who can not read 
French. Undoubtedly, as expressed by the 
translators, the book is more easily read in 
the original, but nevertheless the translators 
are to be congratulated on their presenta- 
tion. 

The book, which does not lend itself 
readily to a short review, presents in a terse 
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and interesting manner a comprehensive re- 
view of past and present-day knowledge of 
bone formation. 

The authors draw attention to two well 
known methods of bone repair: (1) The 
type wherein bone forms through cartilage. 
Belief was held for a long time that the car- 
tilaginous substance became impregnated 
with calcium salts and bone followed. The 
more modern view holds that the cartilage 
is progressively resorbed and gradually re- 
placed by connective tissue which becomes 
ossified. (2) The type wherein there is a 
direct transformation of connective tissue 
into bone without the cartilage stage. In 
this type the transformation is direct, the 
connective tissue becoming bone through 
metaplasia. More recently, a third type of 
bone formation has been added. In this 
type, without substitution and without pre- 
vious destruction, cartilaginous tissue be- 
comes bone. This is infrequent in the nor- 
mal evolution of the human organism, but 
it has been observed more often in the 
course of pathological osteogenesis and in 
the bone development of the lower verte- 
brates. 
are the clearest and most easily defined. Os- 


The processes of direct ossification 


sification in cartilage is more complex. Ac- 
cording to the authors, bone metaplasia in 
any connective tissue area presents in gen- 
eral three phases: (a) The connective tissue 
becomes edematous and tends to revert to 
an embryonic state; (0) in this prepared 
connective tissue there occurs an infiltration 
of a special nature (pre-osseous infiltra- 
tion); (c) this pre-osseous substance is im- 
pregnated with calcium salts and becomes 
hard. Bone is then formed. 

The authors state that in the connective 
tissue which has been ossified there occurs 
(1) edematous infiltration of an unusual 
nature and colloidal in character, (2) mul- 
tiplication of the connecting fibrils, (3) de- 
position of the pre-osseous substance. 

In discussing the role of the osteoblasts, 
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the authors state that the majority of ob- 
servers claim that osteoblasts are a connec- 
tive tissue element of some sort, which have 
acquired by an indefinite mechanism the ca- 
pacity to form bone. According to others, 
they are strictly specific elements, the essen- 
tial property of which is to secrete bone. 
The authors take the view, however, that 
the osteoblast has no specific action or pow- 
er, and that it is only a reactionary form of 
some kind of a fibroblast. They contend 
that the formation of bone trabeculz is re- 
duced to a very simple phenomenon. Fol- 
lowing circulatory changes, the interstitial 
substance undergoes two modifications: The 
fibrils increase, and the interfibrillary sub- 
stance tends to thicken, forming the pre- 
osseous substance. 

The authors believe that when the con- 
nective tissue is definitely in a process of 
ossification, the change from the soft to the 
hard stage is sudden, without the interven- 
tion of intermediary stages. They recog- 
nize the importance of the calcium phos- 
phorus balance, but feel that the chemists 
have not regarded the histological processes 
sufficiently in their investigations. They re- 
alize the discrepancy between the calcium 
and phorphorus content in the blood and the 
content of the interstitial lymph, in the 
process of ossification. 

They discuss the work of Robison and his 
workers on a probable enzyme, and its pos- 
sible importance. They also cite the occur- 
rence of calcium deposits in necrotic tissues, 
such as tuberculous caseation, dead fetuses, 
old placentas, prostatic and chorioid concre- 
tions, and so forth, as evidence of calcium 
deposits commonly found in dead material. 
From this they argue that the precipitation 
of calcium by the pre-osseous substance is 
an example of this general process, claiming 
that it occurs because the old fibroblasts (the 
so-called osteoblasts) have decreased in ac- 
tivity, degenerated, and died, and that cal- 
cification consequently occurs. They claim 





that between calcification and ossification 
there is a difference only in degree and not 
in nature, and that calcareous infiltration is 
a sign of senescence. 

The remainder of the book is an interest- 
ing review of the literature, and a discussion 
of certain clinical phenomena known to those 
interested in bone surgery, such as atrophy 
of bone following a fracture, and the ques- 
tion of resorption. The authors discuss 
morphogenesis, the functional adaptation of 
bone, and the influence of mechanical forces 
upon bone formation. The role of the peri- 
osteum is discussed, and the authors state 
that the periosteum has no specific osteogenic 
value. Concerning the repair of fractures, 
they state that up to the thirtieth day one 
does not generally find bone union, hence 
the necessity of fixation for approximately 
this period. Attention is drawn to the slow- 
ness of consolidation in fractures produced 
by direct violence or by osteotomies, and 
that in the latter instance it is due to the 
fact that the fracture remains a dry frac- 
ture. 

It is stated that a bone transplant dies, 
and that it unites first to the host by a 
fibrous union. Following this, ossification 
gradually takes place. In discussing the pos- 
sibility of using dead bone for transplanting, 
the authors state that the question is not yet 
settled in their minds, and suggest that per- 
haps we do not yet know the proper way to 
prepare dead bone, and that it may come 
into more common use later. 

In the last chapter, the authors state that 
in order to obtain bone it is necessary to 
prepare a suitable connective tissue which 
will be the matrix for it, and to furnish to 
this tissue the necessary calcareous material. 
They even dare hope that at some future 
time means will be found to influence the 
connective tissue by vascular or nervous 
agencies, by endocrine extracts or by phar- 
macodynamic means, and on the other hand, 
to supply the fibrous matrix with the neces- 
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sary phosphocalcific substances in a directly 
assimilable form. However, up to the pres- 
ent time there are but two ways of making 
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(1) the subperiosteal method of 
Ollier (osteoperiosteal), and (2) bone trans- 
plantation. 


bone: 
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On the Radiation Therapy of Uterine 
Fibroid. G. Gambarow. Strahlentherapie, 
1929, XXXII, 121. 

Roentgen therapy is, in the author’s opinion, 
the method of choice in treating cases of 
uterine fibroid. Even in cases with severe 
anemia, inflammation of the adnexa (no pus), 
or in very large fibroids, the results have been 
good. Radium is used only where a quick 
styptic effect is desired. 


E. A. Ponte, M.D., Px.D. 


Mercurochrome as a Biliary Antiseptic, as 
a Means to Visualize Gall Bladders, and as 
a Possible Form of Treatment in Cholecys- 
titis. L. Martin and J. H. Hill. Am. Jour. 
Med. Sci., May, 1929, CLXXVII, 710. 

The writers made some experiments on 
the hepatic excretion of mercurochrome. 
They found that after oral administration of 
Salol-coated pills of mercurochrome to the 
point of salivation, the bile was never bacte- 
ricidal or inhibitory and never contained 
visible traces and that the treatment had no 
alleviating effects on the symptoms of in- 
dividuals with cholecystitis. After the in- 
travenous injection of mercurochrome, the 
dye was demonstrated in the bile in from 18 
to 23 minutes and was still present 18 to 20 
hours later. It was bactericidal and con- 
tained mercury. Of eight individuals with 
cholecystitis who received this dye, three 
were not helped and five were clinically 
cured and their bile was sterile. 

X-ray examination showed gall-bladder 
shadows which were fainter than those not- 
ed by the Graham-Cole test. Reactions 
were observed in practically all of the cases. 


Ropert A. Arens, M.D. 


Massive Pulmonary Atelectasis. Milton J. 
Geyman. Calif. and Western Med., May, 
1929, XXX, 351. 

Dr. Geyman mentions the etiology and 
symptoms of this condition, the roentgen 
appearance of which consists of marked 
homogeneous density over the side on which 
the collapse has occurred, displacement of 














heart, trachea, and mediastinum to the af- 
fected side, with elevation and fixation of 
the corresponding diaphragm. The ribs are 
always seen to be closer together than on 
the normal side. The author cites two cases 
which have come under his observation. 


Francis B. SHELDON, M.D. 





The Treatment of Malignant Tumors 
with Radio-active Injections. Ferd. Tom- 


anek. Strahlentherapie, 1929, XXXI, 735. 
Inoperable carcinoma of the tongue, tonsil, 


and pharynx, no larger than a hazel-nut and 
which had not metastasized into the regional 
glands, was treated by radium injections. 
About one-half centimeter from the edge of 
the tumor, one millicurie in physiologic sodium 
chlorid solution was injected, twice a week, 
for a period of several weeks. Whenever 
feasible these injections were made in three 
or four places around the tumor. The results 
were very gratifying; during six months of 
observation, the tumors did not enlarge nor 
did metastasis develop. In untreated controls, 
definite enlargement of the malignant growth 
occurred and metastasis appeared within two 
to four months. 

In another group of cases, the injection was 
Fifty patients 
treated in that manner were free of recurrence 


combined with irradiation. 


after a year. 

Ulcers following X-ray treatment seemed to 
respond also to the injections of one to two 
millicuries in physiologic sodium chlorid solu- 
tion. The pain was lessened and the ulcer 
reduced in size. 


E. A. Powe, M.D., Px.D. 


The Technic of Gall-bladder Examina- 
tions. George U. Pillmore. Am. Jour. 
Roentgenol. and Rad. Ther., December, 
1928, XX, 539. 

The author amplifies the usual Graham 
gall-bladder study by routinely taking films 
at deep inspiration and deep expiration and 


shows that certain additional information is 
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thereby obtainable. Gas bubbles in the in- 
testines may be differentiated from non- 
opaque gallstones, adhesions between the 
gall bladder and liver may be shown not to 
exist, and gallstones and kidney stones may 
be differentiated, the former usually show- 
ing wider excursions. The film taken at full 
inspiration requires, of course, somewhat in- 


creased penetration. 


J. E. Hasse, M.D. 


On the Question of the Bilateral Roent- 
gen-ray Sterilization. O. Gragert. Strah- 
lentherapie, 1929, XXXII, 293. 

On the Question of the Unilateral Roent- 
gen-ray Sterilization. R. Hubert. Strah- 
lentherapie, 1929, XXXII, 303. 

These two papers from the women’s clinic 
of the University of Greifswald present a dis- 
cussion of the problem of the treatment of 
climacteric bleeding by exposing one or both 
ovaries to roentgen rays. Gragert analyzed 
338 cases of menorrhagia in the climacteric 
period, observed from 1918 to 1927. Three 
hundred twenty-five of these women were per- 
manently sterilized by one treatment; 12 were 
sterilized by two treatments, and in only one 
case was vaginal hysterectomy necessary. Due 
to the changes in the apparatus, different 
doses, perhaps from 21 to 40 per cent E.D., 
were given to the ovaries during that interval. 
Since 1926, one E.D. for deep therapy radia- 
tion has corresponded to 500 R. From his 
observations, the author feels that it is not 
advisable to grade the dose required for com- 
plete sterilization according to the age of the 
patient only; her general physical condition 
must also be considered. Following roentgen 
sterilization, the symptoms of the menopause 
often appear to be much more severe. 

For this reason the unilateral sterilization 
has been given a trial. Hubert states that his 
clinic does not advise this procedure, as sug- 
gested, for instance, by A. Mayer, Carl A. 
Pape, and Stark, in women under forty years 
of age in the treatment of uterine bleeding due 
to ovarian dysfunction. He tried the method, 
however, in 28 cases of pre-ciimacteric bleed- 


































ing. In two cases the menstruation was re- 
stored to normal; in six cases no change or 
rather more severe bleeding resulted; in 
twenty cases the treatment was followed by 
complete amenorrhea. All women underwent 
curettage to exclude a malignancy by micro- 
scopic diagnosis. The author feels that uni- 
lateral roentgen sterilization is permissible in 
the climacteric period because there is a chance 
to restore the menstrual period to normal and 
the symptoms following the artificial meno- 
pause might not be so severe. If it fails, there 
is always the possibility of treating the other 
ovary. 
E. A. PoHte, M.D., Pu.D. 


Congenital Abnormal Vertebre. S. W. 
Donaldson. Am. Jour. Roentgenol. and Rad. 
Ther., December, 1928, XX, 544. 

Three cases of accessory vertebra were 
observed, in each case the anomaly occur- 
ring low in the dorsal region and consist- 
ing of a hemi-vertebra with an extra rib at- 
tached to the side showing development. 
In each instance, a rather definite spine de- 
formity resulted, which, in the case of one 
individual, had been treated (without roent- 
‘genograms) as a case of Pott’s disease. 

J. E. Hasse, M.D. 


The Concentrated Attack on the Genital 
Carcinoma with Operation and Radiation 
Therapy. F. v. Mikulicz-Radecki. Strah- 
lentherapie, 1929, XXXII, 39. 

The author is not satisfied with the results 
obtained so far in the surgical and radiological 
treatment of carcinoma of the female genera- 
tive organs. From all statistics, it appears 
that the best percentage of cures reaches only 
30 per cent. An exact program is being out- 
lined which will be carried out in the women’s 
clinic, University of Berlin. Definite indica- 
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tions are given for the combined treatment of 
operable and inoperable carcinoma. 
Very interesting is the attitude toward the 


radiologist. The author demands the same 
training from the man who handles radium as 
from the man who is qualified to do roent- 
gen therapy. The entire radiation therapy 
should be in the hands of a well experienced 
physician ; a few weeks’ course in some insti- 
tution will not qualify any man as a radium 
specialist. The radiologist of the clinic is also 
responsible for the cases after treatment. He 
indicates the time of operation, if advisable, 
and the follow-up system is also in his charge. 


E. A. Poute, M.D., Px.D. 


Uterine Bleeding. C. F. Fluhmann. Calif. 
and Western Med., March, 1929, XXX, 153. 

The author analyzes the various clinical 
forms, giving the etiology and treatment of 
these conditions, among the latter mention- 
ing drug therapy, organotherapy, curettage, 
radiation, and hysterectomy. In the treat- 
ment of these conditions many procedures 
have been advocated. Several drugs and 
many endocrine preparations have been rec- 
ommended, but on the whole the results 
have not been encouraging from a curative 
standpoint. Although a curettage does not 
actually cure many of these patients it 
should be performed as a diagnostic pro- 
cedure, and it also brings temporary relief 
to a considerable number. Radium is the 
treatment of choice in “functional bleeding” 
at the time of the menopause, and hysterec- 
tomy must be resorted to under certain cir- 
cumstances. Satisfactory results have also 
been obtained with the X-rays, but since 
we consider it so important to perform a 
diagnostic curettage, and it is so simple to 
introduce radium at the same time, the vast 
majority of our patients are treated in this 


manner, 


Francis B. SuHetpon, M.D. 
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THE SCIENTIFIC EXHIBIT 


The Scientific Exhibit this vear bids fair 
to be the finest and largest in the history of 
the Society. No efforts are being spared to 
make it a huge success. 


NEW SHADOW BOXES 


To this end, a special committee, appoint- 
ed by the President, has spent the past ten 
months in designing a new type of col- 
lapsible shadow box, containing many new 
features which, they are confident, will be 
much appreciated by the exhibitors. The 
Executive Committee was unanimous in its 
action in ordering the new illuminators, 
which, it is fully expected, will effect a tre- 
mendous financial saving, yearly, to the 
Society. 


EXHIBITORS AT THE FIFTEENTH ANNUAL 
MEETING 


Dr. Rotitin H. Stevens, Dr. Hans 
A. Jarre, and Dr. Hascey, Detroit: 
“The Cin-ex Camera (Model 2) and 
Studies on Physiologic Motor Phenom- 
ena.” 

Dr. Harotp SwanserG, Quincy, IIli- 
nois: “Radium Uterine Applicators.” 
Dr. Cuarces G. SUTHERLAND, Mayo 
Foundation, Rochester, Minn.: “Roent- 


genographic Educational Exhibit.” 
Dr. Lioyp Bryan, San Francisco: 


” 


“Non-tuberculous Chest Lesions. 
Dr. D. T. Ouictey, Radium Hospital, 
Omaha, Nebraska: “Radium Ther- 
apy.” 

Ortro Grasser, PxH.D., Cleveland 
Clinic Foundation, Cleveland: “Prof. 
Roentgen and the First Year of 
Roentgenology.” 

De. Samurt Brows, University of 
Cincinnati College of Medicine, Cin- 
cinnati: “Gastro-intestinal Obstruc- 
tions. 
De. Hexry K. Pancoasr and Dr. 


” 


TempLe Fay, University of Penn- 
sylvania, Philadelphia: ‘‘Encephalog- 
raphy.” 

Dr. ALDEN WILLIAMs, Grand Rapids, 
Michigan: “Superficial Malignancies 
Treated by Radium.” 

Dr. IrRviNG F. Stern and Dr. Ropert 
A. ArRENS, Michael Reese Hospital, 
Chicago: “Gynecologic Diagnosis by 
lodized Oil and Pneumoperitoneum 
Combined.” 

Dr. Wesster W. Belden, New York 
Hospital, New York City: “The Fifth 
Lumbar Vertebra.” 

Dr. Preston M. Hickey, University 
of Michigan Hospital, Ann Arbor, 
Michigan: “Lateral Teleoroentgeno- 
grams of the Chest.” 

Dr. Maurice M. PoMERANz, Hospital 
for Joint Diseases, New York City: 
“Benign and Malignant Tumors of 
Bone.” 

Dr. ArtHUR W. ERSKINE, Cedar 
Rapids, Iowa: ‘Roentgen Therapy 
Technic.” 

J. L. WeatHerwax, M.A., and Dr. 
BERNARD P. WipMANN, Philadelphia 
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The Ultra-violet Sensitivity of the Va- 
gina and its Absorption Spectrum. H. 
Guthmann and Manfred Weichsel. Strah- 
lentherapie, 1929, XXXI, 527. 

The mucosa of the vagina is much less sen- 
sitive to ultra-violet light than the ordinary 
skin. Three erythema doses usually did not 
cause any reaction, while 4.7 erythema doses 
produced a moderate erythema; with 6.6 
erythema doses a superficial burn, with loss 
of the upper layers of the skin, occurred, 
which healed, however, without scar. All 
these investigations were carried out on nor- 
mal healthy vaginal mucosa and with radia- 
tion from a quartz mercury vapor lamp. The 


individual variations are about 300 per cent. 
The mucosa of the cervix is evidently less 
sensitive than that of the vagina; the sen- 
sitivity varies also with the menstrual period 
and pregnancy. This low sensitivity of the 
vaginal mucosa is explained by the thickness 
of the epithelium. 

The authors also found that wave lengths 
from 3,000 to 4,200 A. penetrate as deep as 
3mm. The absorption spectrum of the sur- 
viving vaginal mucosa has an absorption band 
around 4,100 A., which is the same as that of 
the skin. No radiation below 3,000 A. could 
be detected behind tissue of 1 mm. thickness. 

E. A. Poute, M.D., Px.D. 
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